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MOSACHUTEJIBbHAS 3ATINCKA
Pabouasi mporpaMmmMa cocTaBjieHa HA OCHOBAHHU:

eHa ocHoBe ®3 Ne273 ot 29 nekadps 2012 roga «O6 obpa3oBaHUU B
P®y (B nelicTByroIeH peaakiiim);

eDI'OC OOO, yTBEepKAECHHOr0O NMpUKazoM MHHHCTEPCTBA MPOCBEILIE-
Hus Poccuiickoit ®enepannn ot 31.05.2021 r. Ne287 (B AeicTBy-
IOIIEeH pelakun);

eDOII OO0, yrBepxkaenHon I[lpukazom MunucTepcTBa mpocBelie-
Husi Poccuiickoii @eneparuu ot 18.05.2023 Ne 370 "OO6 yTBep-
KIACHUM (enepaibHOM 00pa30BaTENbHONW MPOrPaMMBI OCHOBHOTO
oOmero obpazoBanus" (3apeructpuponan 12.07.2023 Ne 74223);

¢OCHOBHOHM 00111€00pa30BaTEIBHON MPOTPAMMbl OCHOBHOTO OOIIETrO
obOpazoBanus (nanee — Ilporpamma) MyHHUITUTIATBLHOTO OIOKET-
HOT0 00111e00pa30BaTENbHOTO YUPEXKACHUS cpeHen mKobl Ned

e YueOusbiii uian MBOY COII Ne 4.

[Ipu peanuszanuu mporpammbl OyIQyT YYTEHbI ICUXOJOTHYECKHE OCOOEHHO-
ctu odyuatomuxcs ¢ 3I1P (Bapuant 7.1):

- 3aTPYJHEHHUS B YCBOCHHH YYEOHBIX IPOrpamm, 0OyCIIOBJIEHHbIE HEAOCTa-
TOYHBIMU MTO3HABATEIBHBIMU CHOCOOHOCTAMM, CIIEHU(PUUIECKUMU PACCTPOICTBAMU
MICUXOJIOTUYECKOTO Pa3BUTHS (IIIKOJIBHBIX HABBIKOB, PEYH U JIP.);

- HApYUICHUSIMU B OpraHU3aliy JesATEIbHOCTH U/UII TOBEACHMUS;

- HEJIOCTaTK! B (DOPMUPOBAHUH BBICIIIUX MICUXUYECKUX (HYHKIIHIA,

- 3aMEJIEHHBIM TeMIl MO0 HEpaBHOMEPHOE CTAHOBJIEHHME MO3HABATEIbHOU
JEATEeIIbHOCTH, TPYJAHOCTH MPOU3BOJIBLHON CAMOPETYJISALINHY;

- BO3MOXHbBIC HApYILICHUs PEYEBOU U MEJIKOM PYyYHOM MOTOPHUKH, 3PUTEIIb-
HOT'O BOCTIPHUSTUSI U NMPOCTPAHCTBEHHOM OPUEHTUPOBKH, YMCTBEHHOM paboTOCHO-
COOHOCTH ¥ YMOLIMOHATBHOU Cephl.

OO0pazoBaTenbHas ACATENBHOCTh U TEKyIas (MPOMEKYTOYHONW aTTeCTallUU
MPOBOJUTCS C YUETOM CIIEUU(PHUKN YCBOCHHUS 3HAHWUI, YMEHUN UM HABBIKOB 00yYa-
romumucs ¢ 311P ¢ yuetom Temmna yueOHON pabOThI («IIOIIArOBOMY MPEAbSIBICHUN
MaTepuana, J03UPOBAHHOM MOMOUIM B3POCIOrO, MCMOJIb30BAHUM CIELUATBHBIX
METOJIOB, IPUEMOB U CPEJACTB, CIOCOOCTBYIOIIMX KaK OOIIEMYy pa3BUTHIO O0yda-
IOLLErocsl, TaK U KOMIIEHCAIIMM WHAWBHUAYAJIbHBIX HEIOCTATKOB Pa3BUTHUS); 00ec-
NEYECHUEM HMHJIMBHUIYaIbHOTO TeMIla OOyYeHHMsI W MPOABUKEHHUS B 00pa3oBaTelib-
HOM TPOCTpaHCTBe st ooyvatomuxcs ¢ 3I1P.

[Tpu npoBeaeHnn arrecTalii HEOOXOJUMO CO3/1aBaTh CIIELUANbHbBIE YCIIO-
Bus s oOyuatomuxcs ¢ 311P:



* Ocobas popma opraHm3zanuy aTTecTanuu (B Majou Tpymie, WHIABHUIY-
IbHYI0) C YYETOM OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEW U MHIMBUIYATbHBIX
ocoOeHHocTel oOy4daronuxcs ¢ 3I1P;

* [IpuBbIyHas 0OCTaHOBKA B KJ1acce (MPUCYTCTBUE CBOETO YUUTEs, HATUUNE

INPUBBIYHBIX JUISI OOYYarolIUXCsi MHECTHUECKHX OIMOp: HArJSAHBIX CXEM,
1a0JIOHOB OOIIEro X0/1a BBITIOJIHEHUS 3a/IaHHi);

* [IpucyTcTBUE B Hayase paboOThI 3Tana 00IIel OpraHu3auu AesITENbHOCTH;

* AnanTupoBaHHE WHCTPYKLIHUU C YYETOM OCOOBIX 00pa3oBaTeNbHBIX IO-
TpeOHOCTEH

Y MHAUBHyaJbHBIX TPyAHOCTEH oOyvarommuxcs ¢ 3I1P:

. [Tpu HEOOXOAMMOCTH aJanTHPOBAHUE TEKCTA 3a/IaHUSI C YUYETOM OCO-
OBIX 00pa30BaTEIbHBIX

NOTPEOHOCTEN U MHAMBUAYAIbHBIX TpyAHOCTeH oOyuatomuxcs ¢ 3[IP (60-
jee KPYIHBIM WpUQT, 4ETKOE OTTPAaHUYEHHE OJHOTrO 33/JaHUs OT APYroro; ympo-
HmieHue (QOpMYyJIUPOBOK 3a/JaHUsA MO TPAMMATUYECKOMY U CEMAaHTUYECKOMY
o OpMIICHUIO U Jp.);

. npu HEOOXOAMMOCTH IperocTaBiieHue quddepeHIMPOBAaHHON TOMO-
II1: CTUMYJIUPYIOLLEH

(omoOpeHwre, SMONMOHANBHAS TOJICPKKa), OPTaHU3YIONIeH (IIPUBJICYCHHE
BHUMAaHUs, KOHIEHTPUPOBAHNE Ha BBIIIOJIHEHUU pabOThl, HAMOMUHAHUE O HEO0XO-
JUMOCTH CaMOIIPOBEPKH), HAMPABISIONIEH (MOBTOPEHUE U Pa3bsICHEHHE WHCTPYK-
UM K 3aJJaHHIO);

* YBEJIMYEHUE BPEMEHHU Ha BBHINIOJIHEHUE 3aJaHU;

* BO3MOXHOCTh OpraHU3aluu KOpoTKoro nepepsisa (10-15 mun) npu Hapac-
TaHUU B TIOBEJICHUH PEOCHKA MPOSIBICHUN YTOMIICHUS, UCTOIICHHS.

[Ipu U3yyeHnn XUMHUHM Ha YPOBHE OCHOBHOI'O 00IIEro o0pa30BaHUs BaKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE 11U, KaK:

(GbopMHpOBaHHE  HHTEIEKTYaJIbHO pa3BUTOM JMYHOCTH, ro-
TOBOM K CaMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO pe-
[IEHUH, CHOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

HaIpaBJICHHOCTh OOYyYEHHUS HA CHCTEMAaTHYeCKOe MpUOOIIeHHe 00ydaro-
IIMXCSA K CaMOCTOSITEJIbHOM IMO3HABaTEIbHON JESATENIbHOCTH, HAYYHBIM METOAaM
No3HaHUs, POPMHUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIOCOOHOCTEHN K XUMUU;

o0ecrieyeHue yciaoBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YYAOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIONIMX YHUBEPCATbHOE 3HAYCHUE s
Pa3IUYHBIX BUJOB JICATEIBHOCTH;

dbopmupoBaHue oOuiel PyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TpaMoT-
HOCTH, B TOM YHCJI€ YMEHUH OOBICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIErO MH-
pa, UCTIOJIb3YS 3HAHUS U OTIBIT, TTOJTYYCHHBIC MPU U3yUYCHUHU XUMUH, IPUMEHSITHh X
IIPU pelIeHnuH MpoOeM B TOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIBHOCTH;

dbopMupoBaHrue y 00y4yaroUMxcs T'yMaHUCTUYECKUX OTHOLICHHH, MOHUMa-
HUSl HEHHOCTU XMMHUYECKUX 3HAHUM 715 BRIPAOOTKU SKOJOTHUYECKH LieJIecoodpas-
HOTO MOBEJEHUS B OBITY U TPYAOBOM AESITEIBHOCTU B IIEJIAX COXPAHEHHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN TPUPOTHOMN CPEBI;



pa3BUTHE MOTHBAIMM K  OOY4YEHHWIO, CIIOCOOHOCTE K  camo-
KOHTPOJIFO ¥ CAMOBOCITUTAHUIO HA OCHOBE YCBOGHHUS OOIICUETOBEYECKUX I[EHHO-
CTEi, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIS U HAMIPABICHHOCTH JaJIbHEH-
Iero 00y4eHus.

COJEPXAHUE OBYUYEHUA

8 KJIIACC

[lepBOHaUaIbHBIE XUMUUYECKUE TTOHATHS

[Ipenmer xumun. Ponb XuMHUM B KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. @U3NMYECKUE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BE-
niectB. [loHsiTHe 0 MeToAax mo3HaHus B XuMuu. Yuctele BeniectBa U cMecu. Cro-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIE-
MEHTOB.

[IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XMMUYECKHX DJIEMEHTOB. 3a-
KOH MOCTOSIHCTBa cocTaBa BemlecTB. OTHOcUTeNnbHas aToMHas macca. OTHOCH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B COE/IH-
HEHUU.

KommuecTBo BemectBa. Monbs. MossipHas macca. B3auMoCBSI3b KOTMYECTBA,
MaccChl M YUCJa CTPYKTYPHBIX €UHUIL BellecTBa. Pacu€Tel mo popMynam xummude-
CKUX COCIUHCHUMU.

dusznyecKue U XUMHUYECKHUE SIBICHUS. XUMUYECKasl peakius 1 e€ Mpu3HaKHu.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMeleHus, OOMeHa).

XUMUYECKUHN SKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOU MOCYyI0H, MpaBuiiaMu paboThl B TaOOpaTOpuu U
npuémMamu oOpaileHus ¢ J1abopaTopHbIM 00OpYJAOBaHUEM, U3YUYEHUE U OINMCAHUE
bu3MYecKuX CBOMCTB 00pa3llOB HEOPTaHWYECKUX BEIIECTB, HAOIOACHHE Pu3nye-
ckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUIICHHE U
KOHJICHCAITMS BOJIbl) U XUMUYECKUX (TOpEHHEe CBEYH, MPOKATUBAHUE MEIHOU MPO-
BOJIOKHM, B3aUMOJICCTBHE Meja C KHUCIIOTOM) SBJICHUM, HAOMIOAEHUE W OINKMCAHUE
MPU3HAKOB MPOTEKAaHUsI XMMHUYECKUX peakuui (pasiioKeHue caxapa, B3auMOAe-
CTBUE CEPHOM KHUCIOTHI C XJOpUAOoM Oapusi, paznoxkenue ruapokcuna meau (11)
MIpU HarpeBaHUH, B3aUMO/JICHCTBUE Kefe3a ¢ pacTBopoM coiii meau (II), uzydyenue
CIIoCcO0OB pa3zesieHusi cMecel (C MOMOILBI0 MarHuTa, (GUIbTPOBAaHUE, BbIIAPUBA-
HUEe, MUCTWUIALMSA, XpomaTtorpadus), MPOBEJACHUE OYUCTKH TOBAPEHHOW COJIH,
HAOJIOZICHUE W OMHUCAHUE PE3YIhTATOB MPOBEICHUS OIBITA, WUILTFOCTPUPYIOIIETO
3aKOH COXPAaHEHMSI MacChl, CO3/TaHUE MOJIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3gyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MpoCToe
BelecTBo. Haxoxmenre kuciaopoaa B mpupoje, Gu3ndeckue u XUMUIECKUE CBOM-



ctBa (peaknuu ropenwnsi). Oxcuasl. [Ipumenenne kucnopoma. CrmocoObl TOIy-
YeHUs KHUCIOpoja B JaOOpaTOpUU M MPOMBIILIEHHOCTH. KpyroBopot kuciopoaa
B nipupojie. O30H — ajuIOTPOIHAsE MOAU(DUKAIUS KUCITOPOa.



TernnoBoit 3 (HekT XUuMUUIECKON peakIiuy, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U SHIOTEPMHUUECKHUE peakiuu. Tormiu-
BO: YIoJIb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE TApHUKOBOTO 3 (deKTa, pa3pylieHrue 030HOBOTO CJIOSI.

Bonopoa — snemeHT u nipoctoe BemiecTBo. Haxoxaenue Bojopoaa B mpupoje, GU3nueckue U XMMUYECKHUE CBOMCTBA,
pUMEHEHHUE, CIOCOObI MosTydeHus. KuciaoTel u comu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBorMcTBa BoAbl. Boga kak pactBopurenb. PactBopbl. HacklllleHHbIE 1 HEHACHIIIEHHBIE paCTBOPHI. PacTBO-
PHUMOCTB BEUIECTB B BoAE. MaccoBast 10715 BEIIECTBA B pacTBOpE. XUMUYECKHUE CBOMCTBA BoAbL. OcHOBaHuA. PoJib pacTBOpOB B
IPUPOJAE U B XKU3HU YesoBeka. KpyroBopoT BOJbI B pUPOJE. 3arpsi3HEHNE TPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJIHBIX
BOJI.

Knaccudukanusa neopranuueckux coeguHeHuid. Okcunabl. Knaccudukanus okcuaoB: cosjeoOpasyroiue (OCHOBHBIE,
KHCJIOTHBIE, aM(pOTepHbIe) U HecosieoOpaszyromue. Homenknarypa okcuoB. @U3nyeckre U XMMUYECKUE CBOMCTBA OKCHUJIOB.
[lomy4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus ocHoBaHUM: ETOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkiatypa ocHoBaHuil. @uznye-
CKHE U XUMUYECKUE CBOMCTBA OCHOBAaHUU. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinoT. @uznueckre U XMMHUYECKHUE CBOMCTBA KUCIOT. Psij akTuB-
Hoctu MetaiuioB H.H. bekerosa. [lomyyenue Kucior.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMHYECKUE CBOMCTBA COJICH.

[Tomyuyenue conen.

['eHeTnyecKas CBA3b MEXKAY KJIACCAMU HEOPTaHUYECKNUX COECIMHEHUN.

XUMHUYECKUM SKCIIEPUMEHT:

KaueCTBEHHOE OIPE/IENIEHUE COJEPKaHUs KHUCIOpoda B BO3JyXe, MOJIyYeHUEe, COOMpaHue, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB KUCJIOPO/1a, HAOIIOJEHUE B3aUMOICHCTBUS BEILIECTB C KUCIOPOAOM U YCIOBHUSI BOSHUKHOBEHHUS U MPEKPAILEHUS Tope-
HUs (TI0’Kapa), 0O3HAKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OMKMCAaHUE UX CBOMCTB, MOJIyuyeHUEe, COOUpaHne, paclio3HaBaHUE U U3Y-
YeHHE CBOMCTB BOIOpOa (TopeHue), B3auMoielcTBre Boopoia ¢ okcuaom meau (1) (Bo3MoKHO MCIIOIB30BaHUE BUACOMAaTE-
puasoB), HaOMOAeHNE 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIEI0BAHUE OCOOCHHOCTEN PacTBOPEHMS BEIIECTB C pas-
JIMYHOU PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOIO BELIECTBA, B3aUMO-
JIEUCTBUE BOJIBI C METAJUIAaMU (HATPUEM U KaJIbIIeM) (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB), UCCIEAOBaHIE 00Pa3IloB
HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX KIACCOB, HAOIIO/IEHUE U3MEHEHUS OKPACKU UHIUKATOPOB B pACTBOPAX KUCIOT U LIEIO-
yel, u3ydeHue B3aumoerncteus okcuaa meau (II) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C METANIAMHU, PEAKLIMI HENTpanu3a-



[IUH, OJIyYEHUE HEPACTBOPUMBIX OCHOBAHUU,

BBITECHEHUE OJIHOTO METaJula APYTMM U3 pacTBOpPA COJM, PEUIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «Baxuelmne
KJIACChl HEOPTAaHUYECKUX COCTUHEHUID).

[Tepnoguueckuii 3akoH U Ileproanueckas cucreMa xumuueckux snemeHToB .M. MenneneeBa. CTpoeHue aToMOB. XH-
Mu4ecKas cBsi3b. OKUCIUTEIBHO- BOCCTAHOBUTEIIBHBIE PEAKIINH.

[lepBble MONBITKU KIACCU(PUKAIMKN XUMUYECKUX deMeHTOB. [loHsATHE O Tpynmax CXOIHBIX JIEMEHTOB (ILEJIOYHBIE U
HIEJIOYHO3EMENbHBIE METAJUIbI, TAJIOT€HbI, MHEPTHBIE T'a3bl). DIEMEHTHI, KOTOphIe 00pa3yloT aM(pOTEpHbIE OKCUIBI U THAPOK-
CH/IBL.

[lepnognueckuit 3akoH. [lepuonnueckas cucrema xumuuyeckux dneMeHToB [[.M. MenaeneeBa. Koporkonepuonnas n
nuHHoniepuoaHas popmbl [lepuoanueckoit cucremsl xumudeckux dneMeHToB .M. MenneneeBa. [lepuoast u rpymmnbl. Ousu-
YECKHI CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siaep. M3oTonel. DieKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xummueckux 3memMeHToB llepuonmueckon cucremsl .M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO AJIEMEHTA IO €ro
nonoxeHuro B [lepuogmueckon cucreme /.M. Meneneesa.

3aKOHOMEpPHOCTH U3MEHEHUS paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
I10 TPYIIaM U NEPUOJaM.

3nauenue I[lepuoandeckoro 3akoHa u Ilepuoandeckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB JIJISl Pa3BUTHUSI HAYKU U TIPaK-
tukd. [[.V. MenaeneeB — yu€HbI U TpaXIaHUH. XUMHA4YECKass CBA3b. KoBasieHTHas (monsipHast u HETOJISIpHAS )

CBSI3b.

DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. MIOHHAsI CBS3b.

Crenenb okucnenusi. OKMCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. [Iporiecchl okucienus u BoccTaHOBIICHUsI. OKUCIU-
TEJIX U BOCCTAHOBUTEIIH.

XUMHUYECKUMN IKCIIEPUMEHT:

H3yueHHe 0Opa3lloB BEIIECTB METANIOB M HEMETAIOB, B3aUMOJCHCTBHE THAPOKCHIA IIMHKA C pacTBOpaMH KHUCJIOT U
nieI04ued, MpOBEJACHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX peaKIuid (TOpeHue, peax-
AU PA3JIOKEHUS, COSTUHCHHUS).

MexnpeaMeTHbIe CBI3U

Peanuzanusi MeXpeIMETHBIX CBSI3€H MPU U3YyUYEHWU XUMUU B § KJIACCE OCYIIECTBIISIETCS Ye€pe3 UCTIOIb30BaHNUE KaK 00-
IMX €CTECTBCHHOHAYYHBIX MOHITUW, TaK W MOHSITUN, SBJISIOMIMXCA CUCTEMHBIMHU IS OTIACIBHBIX MPEIMETOB €CTECTBEHHO-



HAay4YHOTO IIUKJIA.

OO01Me ecTeCTBEHHOHAYYHbIE TIOHSITHS: HAy4YHbIA (PaKT, TUTIOTE3a, TEOPHUsl, 3aKOH, aHaIU3, CUHTE3, Kilaccuukanus, mne-
PHUOIMYHOCTH, HAOJIO/IEHHE, DKCIIEPUMEHT, MOJIETTUPOBAHIE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®duszrka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbI, PaIMOAKTUBHOCTb, MOJIEKYJIa, dJIECKTPH-
YEeCKUU 3apsifl, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3, (pu3nvyeckue BeTUUYHHbI, €IMHUIIBI U3MEPEHUS,
KOCMOC, MJIaHEeThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPO/bI, MOJIE3HBIE UCKOMAEMbIE, TOIIMBO, BOJHBIE pPECYp-
COB.

U XMMUYECKHE CBOMCTBa, nojiyueHue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX yIOOPEHUM.

O6m1as xapakrepuctuka 351eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.
Yraepos, amioTponHbie MOAU(UKaIMU, pacpoCTpaHEHUE B MPUpPOJe, PU3NUecKue U XMMUYECKHE CBOMCTBA. AJcopOius.
KpyroBopot yriepona B npupoje. Okcuabl yriiepoaa, ux (pusnueckue U XMMUYECKUE CBOMCTBA, JIEUCTBUE HA KUBBIE Opra-
HU3MBI, [TOJTy4YEHUE U MPUMEHEHHE. DKOJIOTHYECKUEe MPoOIeMbl, CBI3aHHbIE ¢ OKcuioM yriiepoaa (I1V), runoresa rinobanbHOTO
MOTETUICHUSI KJIMMaTa, TapHUKOBBIN 3G (deKT. YToapHas KUCIOTa U €€ CONH, UX GU3NUECKUEe U XUMUYECKHUE CBOWMCTBA, MOTy4e-
HUE U npuMeHeHue. KauecTBeHHast peakivsi Ha KapOoHAT- HOHBL. Vcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIII-
JIECHHOCTH U CEJIbCKOM XO35IUCTBE.

[lepBoHavaIbHBIE TOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCUHEHUAX yriepoja (MeTaH, 3TaH, dTHIICH, alleTHUJICH,
ATaHOJI, TIUIEPUH, YKCYCHas KucioTa). [IpupoHbie MICTOYHUKH YTIIEBOJOPOAOB (Yrojb, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI
ux nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINITIEHHOCTH. [IOHATHE O OMOJIOTrMYECKH BayKHBIX BEIIECTBAX: )XUPax, Oel-
KaXx, YIJIeBOJIaX — M UX POJIM B KU3HU YeJIOBeKa. MaTepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

Kpemnuii, ero gusznueckue u XMMUYECKHE CBOMCTBA, MoJiydeHUE W MpuMeHeHue. CoeMHEeHHUs] KPEMHHS B TIPUPOJIC.
O6mue npeacrabieHus 00 okcuae kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, UX UCIIOJIL30BaHUE B OBITY, B IIPOMBIIII-
JIEHHOCTU. BakHeiime cTpouTeabHble MaTepHuaibl: KepaMuKa, CTEKJIO, IIEMEHT, O€TOH, kese300eToH. [Ipobiemblr Ge3omacHo-
r'0 UCTOJIb30BAHUSI CTPOUTEIbHBIX MAaTEPUAIOB B TIOBCEHEBHOMN KU3HHU.

XUMHUYECKUM IKCIIEPUMEHT:

U3ydeHHe oOpa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI, TPOBEICHUE KAYECTBEHHBIX PEAKIMU Ha
XJIOPUI-UOHBI ¥ HAOJIOICHNE MPU3HAKOB WX MPOTEKAHMS, OTBITHI, OTPaKAIOIIHe (GU3NIECKIE M XUMHUYECKUE CBOMCTBA rajore-
HOB U X COCAWHEHWIH (BO3MOXXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C 00pasmamMu XJIOPHUIOB (Tajio-



TeHHUJIOB), 03HAKOMJICHHE C 00pa3lamMu cepbl U €€ COeAMHEHUAMHU (BO3MOKHO HCIIONBb30BaHUE BHIEOMATEpUasoB), HabmIoe-
HUE Tpoliecca oOyIJIMBaHUS caxapa MoJi JeWCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3yUYCHHE XMMUUYECKUX CBOMCTB
pa30aBIeHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KaueCTBEHHON peakluK Ha Cyib(haT-uoH U HAOII0JICHUE Mpr3HaKa e€ MmpoTeKa-
HUS, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOMCTBAMHM a30Ta, ocdopa u UX coeAMHEHUN (BO3MOXXHO HCIOJB30BaHUE BHIEOMATE-
puaoB), oopas3iaMu a30THBIX U (HOcPOpHBIX yI0OpeHUH, ModyuyeHne, coOupanue, pacno3HaBaHue U U3y4eHUE CBOMCTB aMMHU-
aKa, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (pocdaT-uOH U M3yYeHHUE MPU3HAKOB UX MPOTEKAHUS, B3aHUMO-
JeCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEJIbI0 (BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), U3yYCHUE MOJIC-
JIel KPUCTAITMYECKUX PEHIETOK anMmasa, rpadura, QysuiepeHa, 03HAKOMIICHHE C MPOIECCOM aJCcOpOLMM PACTBOPEHHBIX Be-
IIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM NPOTHUBOTrasa, MojdyuyeHHe, COOMpaHue, paclo3HaBaHUE U U3YYEHUE CBOICTB
YTJIEKUCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX PEaKIuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MTPU3HAKOB UX MPOTEKAHUS,
O3HAKOMJIEHUE C MPOIYKIMEW CHIMKATHOM MPOMBIILUICHHOCTH, PEIIEHNE SKCIEPUMEHTAIbHBIX 33/1ad 1o Teme «Baxuenmme
HEMETaJIJIbl U UX COCIAMHCHUSI.

MeTaisl 1 UX COSAMHCHUS

OO6m1as xapaKTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH HX IOJI0KEeHUS B [lepuoandeckoit cucreme
xuMmudeckux sneMenToB .. MenaeneeBa u ctpoeHus: atoMoB. CTpoeHHEe METaI0B. MeTayuimdeckas CBA3b U METAJIJInUeCcKas
KpUCTAJUINYECKAs pemeérka.  DNEKTPOXUMUYECKUN  pAll HaNpsHKCHUN MetauioB. Duzu-
YeCKHe M XMMHUYECKHe CBOMCTBa MeTauioB. OOImue crmocoObl MojJydeHuss MeTaJioB. [ToHATHE 0 KOPPO3UHU METAaJIOB, OCHOB-
HBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CruiaBbl (CTajab, YyryH, JOPATIOMUHUM, OpOH3a) M UX MPUMEHECHHE B OBITY M IIPO-
MbIIeHHOCTH. [1lenounbie METaJlJIbl: IOJOXKCHHUE B ITepuoauueckor cucreme XUMHYECKHUX DJIEMEHTOB

.. Menneneena, CTPOEHHE UX  aTOMOB, HAXO0X/ICHUEB pUPOLE.

dusnyecKkue U XMMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kayusi). OKCUIbI U TUIPOKCUIBI HaTpus U Kanus. [Ipume-
HEHHE IIEI0YHBIX METAJIJIOB M UX COCJINHCHUM.

[IlenoyHo3eMenbHbIE METAJUIBl MAarHUM M KaJIbIMW: MOJIOKEHUE B lleproanyueckoi CUCTEME XMMHUYECKHUX BJIEMEHTOB
J.N. MenaeneeBa, CTpOEHUE X aTOMOB, HaXOXJACHHUE B NIpupoae. PU3NYECKNEe U XUMUYECKUE CBOMCTBA MarHusl U KaJIbIUA.
Baxxneime coequHeHUs Kaablus (OKCUA, TUIPOKCU/I, COJIH). KECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nosioxkenue B Ilepumoamyeckoit cucreme xumuueckux sijiemeHToB J[.M. MenneneeBa, CTpoeHHE aTtoma,
HaxOoXXJICHUE B Ipupoje. OPusndeckue U XMMHUYCCKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA
aJIIOMHUHMUSI.

Keneso: nmonoxenune B Ilepuonnueckon cucremMe  xumuueckux  anemeHtoB /.M. MenneneeBa, crpoeHne aroma,



HaxoXkJieHue B npupoje. Ousnyeckue U XMMUYECKUE CBOMCTBa kene3a. OKCuibl, TuapoKcu bl U conu xkenesa (I11) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

XUMHUYECKUMN DKCIIEPUMEHT:

O3HAKOMJIEHUE ¢ 00pa3liaMy METaIOB U CIUIABOB, UX (DPU3NYECKUMH CBOMCTBAMU, U3YUCHHUE PE3YIbTATOB KOPPO3UU Me-
TaJuI0B (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJIEUCTBUS OKCHA KalbllMsi U HATpUs C BOAOM
(BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, MTPOIIECCa TOPEHUS KeJie3a B KUCIIO-
pone (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKlUid Ha WMOHBI (MarHws,
KaJIbIIUS, aTIOMUHUSA, IMHKA, kene3a (I1) u xxenesa (I11), menu (II), HabnroaeHue U onrcaHue MPOIIECCOB OKpaIlIMBaHUs IJIaMe-
HU MOHAMU HATpHs, Kajlus U KaJIbIUs (BO3MOKHO HCIIOIb30BAaHUE BUICOMATEPHUAIOB), UCCIEI0BaHUEe aM(DOTEPHBIX CBOWCTB
TUJIPOKCUIA ATFOMUHUA Y THAPOKCU/IA IIMHKA, PEIIEHNE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHeume MeTajuibl U UX CO-
CAUHEHUS.

XUMUS U OKpYXKarolas cpena

BemectBa u maTepuralibl B IOBCEIHEBHOM KU3HM YEJIOBEKA. be30MmacHOe UCMOIb30BAHUE BEIIECTB U XUMUYECKUX PEak-
1ui B ObITy. [lepBast moMoIs TPU XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarolllel cpeabl (MpelaenbHas AomycThumasi KoHueHTpauus BemiectB (ganee — IIJIK).
Ponp xumun B penieHun dKOJIOTHIECKUX MPOOIIEM.

XUMHUYECKUHN SKCIIEPUMEHT:

u3ydeHue o0pas3iioB MaTepHaIOB (CTEKIIO, CIIABBI METAJUIOB, TOJMMEPHBIE MaTEPUAIIbI).

MexnpeaMeTHbIe CB3U

Peanuzanusi MeXpeIMETHBIX CBSI3€H MPU U3YyUYEHUU XUMUU B 9 KJTacce OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHNE Kak 00-
IIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOIO ITUKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIe TOHSTHS: Hay4YHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, Kilaccudukaims,
MEePUOANYHOCTh, HAOIIOJIEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, MTAPHUKOBBIN 3(PPEKT, TEXHOJIO-
r'usi, MaTepUaIbI.

®dusuKa: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPH-
YECKUM 3aps]l, TPOBOAHUKHU, TTOIYIPOBOJHUKH, JUIICKTPUKH, (POTOAIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHHE
BEIIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUTMUECKas PerETKa, CIUIaBbl, PU3NYECKUE BETUIMHBI, €IMHUIIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE€3/1b1, COJIHIIE.
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buonorus: dorocunTes, npixanune, omocdepa, IKOCUCTEMA, MUHEPATBHBIC YI0OPEHUS, MUKPOJIEMEHTHI, MaKPOIJIEeMEH-
ThI, TUTATEIbHBIE BEILIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, OJIE3HbIE UCKOMIAEMBbIE, TOILIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3VYJIBTATHEI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS IIPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa30BaHMS JOCTUTAIOTCSA B XOJ¢ OOYUCHUS XH-
MHUH B €IMHCTBE YI€OHOM M BOCIIUTATEIILHOU JICSITEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUHUCKHUMU COIMOKYIIBTY]-
HBIMH ¥ TyXOBHO-HPABCTBECHHBIMH IIEHHOCTSIMH, IPUHSATHIMHU B 00IIIECTBE MPAaBWJIAMUA U HOPMaMH TTOBEACHUSI U CITIOCOOCTBYIOT
IpoIieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITUATM3AIINN 00YJIarOIITUXCSl.

JIM9HOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM IMO3UTHBHBIX IIEHHOCT-
HBIX OPUCHTAIMIA U PACIIMPECHUE OTBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

MaTPUOTUYECKOTO BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIICIUIO, TOHUMAaHUS 3HA-
YEHUS XUMHYECKON HAyKHU B JKM3HU COBPEMEHHOTO 0OIIEeCcTBa, CIOCOOHOCTH BJIaJCTh JOCTOBEPHOU MH(pOpMAIel 0 mepeao-
BBIX JOCTHDKCHUSX U OTKPBITUSAX MHUPOBOW U OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE
MHpa 1 00IIIeCTBa;

I'PaKJIAHCKOTO BOCIIMTAHUS:

MPEICTABIICHUS] O COIMAJBLHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHWH B KOJUICKTHBE, KOMMYHUKAaTUBHOU
KOMITETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, Y4€OHO- HCCIIeIOBATEIHCKON, TBOPUECKOM U JPYrUX BHUJAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIBHOCTH MPH BBIMOJHEHUU YyUEOHBIX, TO3HABATEIBHBIX 33/1a4, BBHITOTHCHUH
XUMHUYCECKUX IKCIIEPUMEHTOB, CO3IaHUH YIECOHBIX TPOCKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO M B3aMMOITOMOIIIH B TIPOIECCE
ATOM y4eOHOU JMesATeIbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE IMOBEICHHUE U MOCTYNKHA CBOMX TOBAPHINEH C ITO3WIIMM HPaBCTBCH-
HBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIICICTBUMA MTOCTYITKOB,;

IIEHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33pEHYCCKUE MPEACTABICHUSA O BEIICCTBE U XMMHYECKOW PEaKIIMH, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M COCTABJISAIONINE OCHOBY IS TOHMMaHUS CYIITHOCTH HAYYHOW KapTHHBI MUpPa, IIPEICTABIICHUS 00 OCHOBHBIX

11



3aKOHOMEPHOCTAX Pa3BUTHS NPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOAHOM CPEAOM, O POJIM XMMHUHU B TO3HAHUM 3TUX 3aKO-
HOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIllPABJICHHBIC HA TMOJYYEHHWE HOBBIX 3HAHUM MO XUMHUHU, HEOOXOJIUMBbIE I OOBSICHEHUS
HAO0JII0TaeMBbIX MTPOIIECCOB U SIBJICHUM, TO3HABATEIBHOU, MHPOPMAIIMOHHON M YUTATEICKOW KYJIbTYPhI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHON pabOThl C y4eOHBIMU TEKCTAMH, CIPABOYHOMN JMTEpaTypOH, JOCTYIMHBIMU TEXHUYECKUMU CPEICTBAMU HH-
(bOopMaIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 0O0YyUEHHUIO U MTO3HAHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K CaMO00OPa30BaHUI0, MPOEKTHON 1
UCCJIEI0BATENBCKON JEATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPaBICHHOCTU U YPOBHS 00YUYEHUS B JabHEMIIEM;

dbopMUpOBaHUSI KYJIBTYPHI 3I0POBBS:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0pPOBbIO, YCTAHOBKHU Ha 3JI0POBBIN 00pa3 >KU3HU,
OCO3HAHME MOCJICICTBUIN U HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEeHHs ), HEOOXOIUMOCTH
co0JII0IcHU MPaBWJI 0€30MaCHOCTH ITPU OOPAIIEHUN ¢ XUMUUECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HU;

TPYAOBOrO BOCIIUTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHUIO TTpodeccuil u TpyJa pa3IuyHOro poja, yBakKeHUE K TPYAY U pe3yJbTaTaM TPy10-
BOU JIEATENTLHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHUS MIPEAMETHBIX 3HAHUM 110 XMMHUU, OCO3ZHAHHBINA BBIOOP WHIAWUBUTYaIb-
HOM TPAaeKTOPUHU MPOJAOHKEHUSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WH-
TEPEeCOB W MOTPEOHOCTEH, yCHenHoN MpodecCHOHAIBLHON MESITEILHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHM, TOTOBHOCTH
aJIanTHPOBATHCA B MPOGeCCHOHATBHOU CpeJIe;

DKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTHYECKH 11e7IecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MUCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHUA,
NOHUMAaHUE EHHOCTH 3JJ0POBOT0 U 0€30MacHOTr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHHME LIEHHOCTH COOJII0OICHUS TpaBuil 0€30MacHOro MOBEACHUS Mpu paboTe C BellecTBamMu, a
TAKXK€ B CUTyaLUSIX, YTPOKAIOUINX 3[0POBBIO U )KU3HU JIOICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHWS, TOJIydaeMble TPU  H3YUYCHUH  XUMUU, JJIs PEIICHUsS 3a7a4, CBA3aHHBIX C
OKpY’Kalollled MpUPOJAHON CPeoi, ISl MOBBIIICHUS YPOBHS DKOJIOIMYECKOW KyJIbTYPhI, OCO3HAHMS IJI00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTeH UX PEIICHUs MOCPEACTBOM METOJIOB XUMHH, IKOJIOTUYECKOTO MBIIIUICHUS, YMEHUSI PYKOBO/I-
CTBOBATHCS UM B [I03HABATEIILHOM, KOMMYHUKATUBHOM Y COUUAIIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3VJIbTATDBI
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B COCTaBe METaNpPeIMETHBIX  PE3yJIbTAaTOB BBICNIAIOT ~ 3HAYMMBIE JIsl (POPMUPOBAHKS MUPOBO33PEHUS
oOllleHay4HbIe MOHATHUS (3aKOH, TEOpUs, MPUHLIUII, TUTIOTE3a, (DaKT, CUCTEMA, MTPOLIECC, SKCIIEPUMEHT U JAPYroe.), KOTOphIE Uc-
MOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMUPOBATH
MpE/CTaBICHUE O 1EIOCTHOM Hay4HOW KapTUHE MUpa, U YHUBEpCalIbHbIe yueOHbIe elCTBU (IT03HABATENIbHbIE, KOMMYHHUKA-
TUBHBIE, PETYJISITUBHBIC), KOTOpBIE 00ecreunBaoT dbopmupoBaHue TOTOBHOCTH K CAMOCTOSATEIbHOMY ILJIaHH-
POBAHUIO U OCYIIECTBICHUIO YUYEOHOU JAESTEIHHOCTH.

[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEeOHBIE IEHCTBUS

ba3oBrle 1oruueckue AeUCTBUS:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TTPU OCBOCHUHU 3HAHMI: PAaCKpPBIBATH CMBICT XUMHYECKUX IO-
HATUM (BBIACATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3b C JPYTMMH TOHSTHSIMU), UCIIOJIb30BaTh IIO-
HATHS 1J19 OOBSICHEHHS OT/ICNbHBIX (DaKTOB W SIBJICHUM, BHIOUPATh OCHOBAHUS M KPUTEPUU IS KIaCCUPUKAIIUU XUMUYECKUX
BEILIECTB U XMMUUYECKUX PEAKINi, YyCTaHABJIUBATh MPUYMHHO-CJICJACTBEHHbBIE CBA3U MEXAY OObEKTaMU U3YUYEHUSI, CTPOUTH JIO-
TUYECKHUE PACCYKJCHUS (MHAYKTUBHBIC, IEYKTUBHBIE, 10 aHAJIOTUH ), 1€J1aTh BBIBOJIbI U 3aKIFOUCHHUS;

yMEHUE TPUMEHSTh B MpOIlecCe MO3HAHUS MOHATHS (MpeIMETHbIE U METalpeJIMETHbIE), CUMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIN, UCTIOJb3YEMbIE B XUMHUH, TPEOOPA30BLIBATh IMIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPE/ICTABIICHUS — XUMUYe-
CKMM 3HAK (CMMBOJ DJIEMEHTAa), XUMHuYeckas (opMmyja M YpaBHCHHE XUMUYECKOW pEaKIMh — TPH PEelIeHUuU ydeOHo-
MO3HABATEIIbHBIX 33]1a4, C YYETOM ITUX MOJICIbHBIX MPEACTABICHUN BBISBIISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH
U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB W XUMHUYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U M IPOTUBOPEUHUS B U3y4aEMBbIX MPOLIeccax U SIBJICHUSX.

ba3oBeie uccienoBaTenbCKue IeUCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KaUE€CTBE MHCTPYMEHTA MO3HAHUSI, a TAKKE B KAYECTBE OCHOBBI JIJIsi
bopMUpPOBaHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHHE OIbITA MO MJIAHUPOBAHUIO, OPTaHU3AIUU U MPOBEICHUIO0 YUEHUUECKUX SKCIIEPUMEHTOB, YyMEHHE HAOIIO-
JaTh 3a XOJIOM IPOIecca, CaMOCTOSTEILHO MPOrHO3UPOBATh €TI0 pe3ysibTaT, (POPMYJIHPOBaTh 00OOIIEHHUS U BBIBOJBI IO pe-
3yJIbTaTaMm MPOBEAEHHOTO OMbITa, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJIeTaHHON paboTe.

Pabota ¢ nndopmarmeii:

yMEHUE BBIOWpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAITHIO PA3THMYHBIX BUIOB U (OPM TPEICTABICHUS, TI0-
Jy4aeMylo U3 Pa3HbIX UCTOYHUKOB (HAYYHO- MOMYJIApHAs JUTEpaTypa XUMUYECKOTO COJIEPKAHUS, CIIPAaBOYHBIE MOCOOUS, pe-
cypchl IHTEpHETa), KpUTHIECKU OTICHUBATH TPOTUBOPEYMBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;
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YMEHHE MPUMEHSTh PAa3IMYHbIe METOJBI M 3aMPOCHl MPU MOUCKE U 0TOOpEe MHGOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOJMMBIX JJIsl BBIIIOJHEHMsI YUEOHBIX U MO3HABATENbHBIX 3a/1a4 ONpEAEEHHOrO TUIA, IPUOOpETEeHHE oMmbITa B 00JIacTu
UCIOJIb30BaHUsl MH()OPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOTHH, OBJIAJEHUE KYJIbTYpOH aKTHBHOI'O HCIIOJIB30BAHMS pa3-
JUYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (POpMY MpeAcTaBiIeHUs HH(POPMALIUK U WILTOCTPUPO-
BaTh pELIAEMbIC 33JJa4l HECIOKHBIMU CXEMaMHU, AMarpaMMaMHu, APyruMu popMaMu rpauky U UX KOMOMHALMSIMU;

YMEHHE HCII0JIb30BaTh U AHAJIU3UPOBATH B IpoLecce YYEOHOH M HCCIIENOBATENIbCKON AESITEIbHOCTH MH(POPMALUIO O
BJIMSIHUM IIPOMBIIIIEHHOCTH, CEJIbCKOIO XO35MCTBA U TPAHCIIOPTa HA COCTOSIHUE OKpY Karoulell npupoaHoil cpeasl. KoMMmyHu-
KaTUBHBIC YHUBEPCAIbHBIC yueOHbIC JCHCTBUS:

yYMEHUE 3a/1aBaTh BONPOCHI (B X0J€ auanora u (Wih) JUCKYCCHU) MO CYIIECTBY OOCYXIAaeMOil TeMbI, (OPMYIHPOBATH
CBOM IPEJIOKEHHSI OTHOCUTENIBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3a1a4u;

NPUOOPETEHUE OIbITA MPE3ECHTALUMU PE3YJIbTATOB BBINOJHEHUS XMMHUYECKOrO 3KCHEpPHUMEHTa (JaOOpaTOPHOIO OMBITA,
1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBLHON M HMCCIIENOBATENbCKON AEATEIBHOCTH MPU pPe-
[IEHUH BO3HMKAIOUIMX MPOOJIEM Ha OCHOBE yu€Ta OOIMX MHTEPECOB U COTJIacOBaHUs MO3ULUN (00CyX1eHusl, 0OMEH MHEHUS-
MU,

«MO3TOBBIE IITYPMBbI», KOOPJUHALIMSI COBMECTHBIX JIEUCTBUM, ONpEeNIEHNe KPUTEPUEB IO OLIEHKE Ka4eCTBA BBIMOIHEH-
HOI pabOTHI M APYTHE);

PerynstuBHbIe yHUBEpCaAIbHbIE YUEOHbIE IEHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEAEIATh eI ACSITebHOCTH, IJIaHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATh U MPHU HEOO-
XOJIMMOCTH KOPPEKTUPOBATH CBOIO ACSTENBHOCTD, BIOMPATh HanbOoiee 3 PeKTUBHBIE CIIOCOOBI PEIICHHs YUEOHBIX U TO3HABA-
TEJIbHBIX 33/a4, CAMOCTOSTENILHO COCTABISATh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM JIEUCTBUIA MPU BBIMOJIHEHUU 3a-
JAHUM ¢ y4ETOM MOITyYeHHUS! HOBBIX 3HAHUM 00 M3ydaeMbIX 0OBbEKTaX — BEIIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE IO~
JYYEHHOTO pe3yJbTaTa 3asBJICHHOH 11eJIM, YMEHUE MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpejiaraeMble B YCJIOBUU 3a-
JAaHUH.

[MPEAMETHBIE PE3VJIbTATDBI
B cocTtaBe nmpeaMeTHBIX pe3yibTaToOB MO OCBOEHUIO 003aTENILHOTO COJEpPKaHUs, YCTAaHOBIEHHOTO JaHHOU (enepanb-
HOI pabouell mporpaMMoii, BBIIETSIOT: OCBOEHHbIE 00YUYaIOIIMMUCS HAYYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI ACUCTBUH, CrEu-

14



dudeckue sl MpeAMETHON 00nacTu «XUMHUSA», BHIBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUWS, €r0 MHTEPIpPETAIUH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYALIHSIX.

K xoHIy 00yueHus B 8 kjacce mpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JI0JDKHBI OTpaxaTbh C(HOPMHUPOBAHHOCTD Y
00y4aromuxcst yMEeHui:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHW: aTOM, MOJIEKYJIA, XUMHYECKHH 3JEMEHT, IPOCTOE BELIECTBO,
CJI0KHOE BEILLECTBO, CMECh (OJHOPOAHASI M HEOJHOPOJIHAsS), BAJIEHTHOCTb, OTHOCUTENbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10JI1 XUMUYECKOIO 3JIEMEHTA B COCMHEHUH, MOJIIPHBIA 00BEM, OK-
CHUJl, KUCIIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPHUIIATEILHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas peaklys, KiacCu(puKalus peak-
LUI: peaklMi COECIUHEHUsS, PEAKIIMHN PA3IOKEHUS, PEAKIUU 3aMEIICHUs, peaKuu 0OMeHa, 3K30- U SHJIOTEPMHUECKHE PEaAK-
LUH, TEIUIOBON 3(PeKT peakuuu, siApo aroMa, 3JIEKTPOHHBIM €O aroma, aTOMHas OpOUTallb, paJnyC aToOMa, XMMHYECKas
CBA3b, NOJIAPHAS U HEMOJISIpHAsl KOBAJIEHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, pacTBOP, MaccoBas J0Jsl BEIIECTBa
(mpolieHTHAs! KOHIICHTPAIls) B PaCTBOPE;

WJUTIOCTPUPOBATh B3AMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI M MPUMEHATh 3TH MOHATUS MIPU ONKCAHUU BELIECTB U
UX MPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBJIEHUs (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUUYECKUX pEaKLUi;

OIpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX, CTENICHb OKUCIICHUS 3JIEMEHTOB B OMHApPHBIX
COCIMHEHUSX, NPUHAJICKHOCTh BELIECTB K OMPECIEHHOMY KJIAcCy COCAMHEHUN Mo GopMmysam, BUJ XUMHUUYECKON CBS3U
(KoBaJIGHTHas! U HOHHAs) B HEOPraHMYECKUX COCTUHEHMSIX;

packpsiBath cMmbich [lepuoanueckoro 3akona [[.M. MenaeneeBa: 1eMOHCTPpUPOBATH IOHUMAHUE TTEPUOJUYECKON 3aBHU-
CUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HX MOJOXEHHs B llepuoanyeckoil cucreme, 3aKOHOB COXPAHEHUs MAacChl Be-
IIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUYEHHs, 3aKOHa ABOTaipo;

OMKCHIBATHh U XapaKTepHU30BaTh TabIMuHyt0 GopMy lleproanyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3jinyarh IO-
HATHUA «TJIaBHAs noAarpynna (A-rpynmna)» u

«mobouHas noarpynmna (b-rpynna)», Maneie u 0osbllive NEPUObl, COOTHOCUTh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B Ta0-
mune «llepuonnyeckas cuctema xumuyeckux siaemeHToB J[.M. MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHUS
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij s/ipa, o0l1ee YUCIO 3JIEKTPOHOB U PACTIPEEICHUE UX IO JIEKTPOHHBIM CJI0-
SIM);

KJIACCU(PUIIMPOBATH XUMUYECKHE AJIEMEHThI, HEOPTaHWYECKUE BEIECTBA, XUMUUECKHE PEaKIUH (10 YUCIY M COCTaBY
YUaCTBYIOIIMX B PEAKI[MH BEUIECTB, [0 TEIJIOBOMY 3D PexTy);
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XapaKTepu30BaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB, MOATBEPK/as OMHUCAHUE
IpUMepaMHu MOJICKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHA;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOTO COCTaBa, BO3SMOYKHOCTHU MPOTECKAHHS XUMUYE-
CKUX TPEBpAIICHU B Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCHTEIHHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTI0 XMMHUYECKOTO DJIEMEHTA TI0
dbopMyIie coeTuHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHECHUIO XUMUIECKOW PEAKITHH;

NIPUMEHSATH OCHOBHBIC OTIEPAIllMH MBICIUTEIHLHOU JNEATSIILHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE, 00001IeHne, cucTemMa-
TU3AIMIO0, KIACCU(UKAITUIO, BBISIBICHUE TPUYMHHO- CJICJACTBCHHBIX CBSA3EH — IS M3YYCHHS CBOMCTB BEMIECTB U XMMHYECKUX
peakiuii, eCTeCTBEHHO-HAyUYHbIE METO/IbI TO3HAHUS — HAOII0ICHIE, U3MEPEHIE, MOJICTTUPOBAHUE, SIKCIIEPUMEHT (peabHbIA U
MBICJICHHBIN);

CJIEJIOBATh MIPAaBHUJIaM IOJIH30BAHUS XUMHUUECKON MOCYI0M U Tab0paTOpHBIM 000pYI0BaHUEM, a TakXKe MpaBuiIaM olOpa-
IICHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH TI0 BBIMTOJTHEHHUIO TAOOPATOPHBIX XUMUYECKHUX OTBITOB IO TTOJTYICHHIO
U COOMpPAHUIO ra3000pa3HbIX BELIESCTB (BOJAOPOAA M KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMpPEeIEHHON MAacCOBOM J10-
Jieil pacTBOPEHHOTO BEUIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB IEJI0-
Yel ¥ KUCJIOT € TIOMOIIBIO HHAUKATOPOB (Jlakmyc, (heHondTaaent, METHIOPAHXK U JPYTHE).

K xoHiy o0yuenus B 9 kiacce npeaMeTHbIe Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh C(HOPMHUPOBAHHOCTH Y
00yJaronuxcsi yMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATUNA: XMUMHYECKUW SJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH,
MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUAYECKasl peakiys,
XUMUYECKasl CBSI3b, TEIUIOBOM 3 (DEKT peakiuu, MOJib, MOJIIPHBIA 00BEM, PaCTBOP, DJIEKTPOJUTHI, HEATEKTPOIUTHI, IJIEKTPO-
JUTHUYECKasl TUCCOIMAIMs, PeaKIIM UOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE M HEOOpaTUMBbIE
peaKlK, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, aJlJIO-
Tponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAsl, HOHHAS, METAJUIMUECKas ), KpUCTAJTHYECKasT peléTka, KOppo3us
METAaJIJIOB, CILJIaBbl, CKOPOCTh XMMUYECKOU peakInu, peaeiabHo aomyctumas konuentpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSATHITU MOHITHUS MPU ONHUCAHUU BEIIECTB U
VX IIPEBPAICHUN;

UCITIOJIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYIT BEIIECTB ¥ YPAaBHEHUN XUMUYECKUX PEAKITUH;

ONpENENATh BAJEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKUX HJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTABA,
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MPUHAIIICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIACCy COCTMHEHMM M0 (opMyiaM, BUI XUMHUECKOU CBS3M (KOBaJICHTHAS, MOH-
Hasl, METaJUIMYECKas) B HEOPraHMYECKUX COCUHEHUSX, 3apsij] HOHA [0 XUMUYECKON opMyIie, XxapakTep cpe/bl B BOJAHBIX pac-
TBOpaxX HEOPraHWYECKUX COCTUHEHUM, TUIT KPUCTAJUTMUECKONW PEIIETKH KOHKPETHOTO BEUIECTBA;

packpbiBaTh cmbich [lepuoanueckoro 3akona [I.1. MeneneeBa u 1eMOHCTPUPOBATH €TI0 MOHMMAHKE: ONMKUCHIBATH U Xa-
pakTepu3oBaTh Ta0auuHyo (hopmy [lepuoanueckoid CUCTEMbl XUMUYECKHUX DJIEMEHTOB: pa3iuyvarTh MOHSATUS «TJaBHAs IMOJ-
rpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)y», mansie u 00iblKe IepUobl, COOTHOCUTh 0003HAYEHHUS, KOTOPHIE
UMEIOTCS B MIEPUOIUYECKON TabJuUIlEe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsia A1pa, o0llee YUCIO0 JIECKTPOHOB U PACHPEACIICHUE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIMEe 3aKOHOMEPHOCTU B
W3MCHEHUH CBOWCTB 3JIEMEHTOB M MX COCIMHCHUN B TIPEACIIaX MaJIbIX IMEPHUOI0B M TJIABHBIX MOATPYII C YIETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMHUYECKUEDJIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMUUECKUE peakiuu (10 YUCIy U CO-
CTaBy YYacCTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(P(EKTy, 10 U3MEHEHUIO CTEIEHEW OKUCIICHUS] XUMUUYECKUX dJe-
MEHTOB); XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CHENU(PUUIECKUE XUMUYECKHE CBOMCTBA MPOCTBHIX U CIIOXKHBIX BEILECTB,
MOATBEPIK/asi OMKMCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX U

MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUIA;

COCTaBJISITh YPABHEHUSI DJICKTPOJIMTHUECKONU TUCCOIMAIIMU KUCIIOT, IIEJI0Uel U COJIeH, MOJTHBIE U COKpAIIEHHBIE YpaB-
HEHUs peakinii HOHHOTO OOMEHa, YpaBHEHUS Peaklnii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETHUECKOU CBSI3M MEXKIY Be-
IIECTBAMU PA3JIUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA MOCPEACTBOM COCTABIICHHUS YJICKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS, BOZMOKXHOCTH MPOTEKAHUS XUMUYCCKUX TPEBpa-
IICHUI B Pa3JIMYHBIX YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTA 10
dbopmylie COeIMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKOM PEaKIInu;

co0JIro1aTh MpaBWiIa MOJIH30BAHUS XUMUUECKOHN MOCYA0M U Ta00paTOpHBIM 000pY0BAaHUEM, a TaKXKe MpaBuia oopaiiie-
HUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSAMH T10 BBITOTHCHHIO JTJAOOPATOPHBIX XMMHUYECKHUX OTBITOB I10 MOJTYYEHUIO U
coOMpaHunio ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIEKHUCIIOTO Ta3a);

MPOBOJIUTH PEAKIUU, MOATBEPKIAIONINE KaYeCTBEHHBIN COCTAB PAa3jIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM
XJIOpUa-, OpoMua-, HOAU-, KapOoHaT-, hocdar-, cCUIUKaT-, Cyabhar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS ¥ MOHBI U3y4YEH-
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HBIX MCTAJJIOB, IPUCYTCTBYIOIIHNEC B BOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIUICCTB,

MMPUMCHATb OCHOBHBIC OIICpAllKU MBICIIMTEIbHOMN ACATCIIBHOCTH — aHAJIN3 U CHMHTC3, CPABHCHUC, O606HI€HI/I€, CHCTCMa-
THU3alIUI0, BBIABJIICHUC ITPUYMHHO-CIICACTBCHHBIX CBSI3CU — ML U3Yy4YCHUA CBOMCTB BCIICCTB U XUMHYCCKHUX pCaKHHﬁ, CCTC-
CTBCHHO- HAYYHBIC MCTOIbI ITO3HAHUA — H3.6J'II-OI[CHI/IG, HN3MCPCHHUC, MOACIIMPOBAHHUC, SKCIICPUMCHT (peaHBHBIﬁ u MI)ICJIGHHI)Iﬁ).
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Ne /11

HaumeHoBaHue pasziesnos
U TEM
yaeOHOro npeaMeTa

KonnuecTBO 4a-
COB

ConepxaHue 00y4eHUsI

OCHOBHEBIE BUABI ACATCIBHOCTHU 06yqafonmxc>1

Pa3nen

1. IlepBoHayanbHbIE XUMHU

YECKUEC IMTOHATHUA

1.1

Xumusa — Baxxkaas 001acTh
€CTECTBO3HAHUA U

HpaKTI/IquKOﬁ ACATCIIb-
HOCTH 4YCJIOBCKA

3)

[Ipenmer xumuu. Posib XUMUU B KU3HU YEIIOBEKA.
XUMUSI B CUCTEME HaYK.
Tema u BemectBa. PU3ndyecKre CBOUCTBA

BEIECTB. ArperaTHoe cocTosiHue BeriecTB. [1oHs-
TUEC O MCTOJaxX IMO3HAHUA B XUMUU. Yucteie BCUICA
CTBa M CMECH.

CriocoObI pa3esieHUsT CMECCH.

XUMHYECKUI IKCIIEPUMEHT:
JlemoHCTpauu:

3HAKOMCTBO C XMMHYECKOM MOCYI0H,

C TpaBUIIaMU pabOTHI B Ta0OPATOpPHUH U

rpueMaMu o0patieHus ¢ Jab0opaTOpPHBIM 000PYI0-
BaHUEM.

duznueckre CBOMCTBa 00pa3IioB

HEOPraHMYECKUX BEIIEeCTB — METAIIIOB

1 HEMETAJUIOB.
CniocoObl pasnenenus cmeceit (punbTpoBaHue,
BbITApUBAaHUE, TUCTUIUIALUS, XpoMaTorpadus).

PackpbIBaTh CMBICI H3y4aE€MbIX TOHSATHIA.
PackpbIBaTh pojib XUMHUM B MPUPOJIE U KUZHU Ye-
IIOBEKA, €€ CBA3b C APYTUMHU

HayKaMu.
Pa3nnyarh YUCTHIE BEIIECTBA U CMECH;
OJIHOPOJHBIE U HEOJHOPOJHbIE cMecH. Pa3nuyarh
(u3nyecKrue 1 XUMUYECKHE

MIBJICHUS.

CJ'IG,Z[OBaTL AJIropuTMamM HCII0JIb30BaHUs OKCIICPU-
MCHTAJIbHBIX METOJJOB —

Ha6J'IIOI[eHI/I$[ " DKCIICPUMCHTA.

Ha6nronaTe U onuchiBaTh OOBEKTHI MPU MPOBEE-
HUW JEMOHCTpalMii U TaOOPaTOPHBIX OMBITOB IO
M3yYEHUTO

(bU3MYECKUX CBOWCTB BEIIECTB, CIOCOO0OB

pasaeneHuss cMecel BemecTs. [IpoBOAUTHE XUMH-
HMECKHH AKCIIEPUMEHT TIPH Pa3JIeICHHH cMecer (Ha|
MprMepe OYNCTKU TTOBAPEHHOU COJIN) B XOJI€

20



JlaGopaTtopubie omnbIThl: M3yueHwe u ommcaHue
(bu3nyecKuX CBOWCTB 00pa3l0B HEOPraHUYECKUX
BEIIIECTB.

MN3yuenne crmocoOoB pas3zeieHus cMmeced (¢ Imo-
MOIIbIO MarHuTa).

[TpakTiueckue paboThI:

Ne 1. IIpaBuna paboTsl B 1aOOPATOPUU U MPHEMBI
oOpailieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM.

Ne 2. Pasnenenue cmeceil (Ha mpumepe OYHCTKH
MOBapEHHOM COJIN)

MpakTU4ecKoi padboTsl Ne 2.

CrnenoBaTh IpaBUjIaM I0JIB30BAHUS XUMHYECKOU
MOCyo ¥ JIaDOpaTOpHBIM 000OpyNOBaHHEM, A
Tak)Ke MpaBwiiaM OOpalleHHus ¢ XUMUYECKUMH Be-
I1IECTBAMU B COOTBETCTBUHU C UHCTPYKIIMEN

[P BBITIOJHEHUH MTpaKTUYeCKOr paboThl Ne 1.
BeicTpauBaTh pa3BEPHYTHIE NHCbMEHHBIE U YCT-
HbIE OTBETHI C OIIOPOM

Ha MH(GOPMAIMIO U3 YYeOHUKA U CIIPABOYHBIX Ma-
TepUaioB, T'PaMOTHO MCIOJb30BaTh W3YYEHHBIH
MMOHATUINHBIN

anmnapar Kypca XuMuu

1.2.

BermtecTBa 1 XUMHYECKIE
[peaKuuu

15

ATOMBI U MOJEKYJbl. XUMHYECKHE DSJIEMEHTBHI.
CHMBOJIBI XMMHUYECKMX 3J€MEHTOB. IIpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yYe-
HUE.

Xumuueckast popmyna. BaneHTHOCTH aTOMOB Xu-
MUYECKHX JIEMEHTOB.

3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOCH-
TebHAasl aTOMHas Macca.

OTHOCUTENBHAs MOJEKYJIsIpHas Macca. MaccoBasy
0JI1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUN.

OnpenensaTb NPU3HAKKM XUMHUYECKUX PEaKIUi,
ycioBus MX mporekaHus. OOBSCHATH CYIIHOCTH
(U3NYECKUX U XUMUYECKUX SIBICHUN C TOUKHU 3pe-
HUS1 AaTOMHO-MOJIEKYJISIPHOTO YUEHUSI.
KnaccupuuupoBaTh XUMHYECKHE peakuu (1o
YHUCITY U COCTAaBY pearupyromux U o0pa3yroumxcs
BEIIIECTB).

CoctaBiiaTh (popMysbl OMHAPHBIX BELIECTB IO Ba-
NMEHTHOCTH U ONPENENSITh BAJIEHTHOCTh 0 (GopMy-
l1amM BEILECTB.
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KonnuectBo BemectBa. Moisib. MonsipHass macca.
B3auMOCBA3b KOJMYECTBA, MACCHl U YUCIIA CTPYK-
TYPHBIX €JIMHHI] BeriecTBa. Pacu€Tsl o ¢popmysam
XUMHUYECKUX COCANHCHUM.

Du3nyeckue U XUMUYECKHUE SIBIICHHS. XMUUeCcKas]
peakuus U e€ Npu3HaKku. 3aKOH COXPAaHEHHUS MACChl
BCIIIECTB.

XUMHUYECKUE YPABHECHMUS.

Kiaccudukanuss XuMAYECKUX PEaKIuid (coeanHe-
HUS, Pa3I0KEeHUs, 3aMeIIeHUsI, 0OMEHA).
XUMHUYECKUN SKCIIEPUMEHT:

JlemoHCTpauu:

duznyeckre CBOMCTBAa 00pa3IioB HEOPTraHUYCCKHUX|
BCICCTB — METAJNIOB 1 HEMETAJLJIOB.

OO0pa3libl BemecTB KOJIu4ecTBoM 1 Mostb. dusnde-
CKHe sBJICHHS (TJIaBJICHUE BOCKA, TasHUE JIbJa,
[pacTupaHue caxapa

B CTYIKE, KUTICHUE U KOHACHCAITUS BOIBI).
Xumudeckue siBJieHus (TOpeHHue CBEYH, MPOKAIU-
BaHHE MEIHOI MPOBOJIOKH, B3aUMOJEICTBUE COJIb]
WA MeJa

C COJITHOW KHUCIIOTOM).

Ha6mronenne mpu3HakoB MPOTEKAHUS

PaccraBiaTh K03 HUITHMEHTHI

B YpaBHEHMSIX XMMHUYECKUX peakuuid. Habmronarp
M ONUCBHIBATE OOBEKTHI NMPH MPOBEAECHUM JEMOH-
CTpaiuii 1 1abOpPaTOPHBIX OIBITOB.

[TpoBOaUTH BBIUMCICHUS MO (opMyaamM XUMHYE-
CKHUX COEJIMHEHUN U YPAaBHEHUSIM XHMUYECKUX Pe-
AKIIUH.

[IpMMEHSTh €CTECTBEHHO- Hay4HbIE METOABI IO-
3HaHUS (B TOM 4YucCie HaONIOJeHUE, MOAEIUpPOBa-
Hue,

DKCIIEPUMEHT M OCHOBHBIE OIIEPALIUN MBICIUTEIb-
HOW JAEATeIbHOCTHU (CpaBHEHUE, KIIACCH(HUKAIINSA)
BricTpauBaTh pa3BEPHYTHIE IMUCbMEHHBIE U YCT-
HbBIE OTBETHI C ONIOPOI

Ha UH(pOpPMAIMIO U3 YyYeOHUKA U CIIPABOYHBIX Ma-
TEepUaiOB, TPaMOTHO MCIOIb30BaTh H3YyUEHHBIN
MMOHATUMHBIN amnmnapar Kypca XuMuu
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XUMHYECKHX peakiuil (pa3nokeHue caxapa, B3au-
MOJCICTBUE CEPHOU

KHCIIOTHI C XJIOPUJOM Oapus, MOJydeHHe U pasiio-
skenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMOJICHCTBHE

bkene3a ¢ pactBopoM conu meau (II). OnbiTel, -
ITIOCTPUPYIOIIKE 3aKOH COXPAHEHHUS MACCHhI.
JlaGopaTopHbIE OMBITHI:

Coznanue Mojeneid MoJieKyl (IIapoCTePKHEBBIX ).
Ornucanne (U3HYECKUX CBOWCTB OOpa3IOB HEOp-
FaHUYECKUX BEIIECTB — METaNIOB M HEMETAJIJIOB.
Habnronenue ¢usnyeckux (TUIaBJIeHHE BOCKA, Ta-
SIHHUE JIbJIa) U XUMHUYECKUX (TOpeHHE CBEYH, MpO-
KaJMBaHUE MEIHOM MPOBOJIOKH) SBJICHUI.
Habmtoienue 1 onucaHue MpU3HAKOB MPOTEKAHMUS
XUMHYECKHX PEAKINI pa3HbIX THIIOB.
Brrancienus:

OTHOCUTEIIBHOW MOJIEKYJIAPHOW MAacChl BEIIECTB,
MOJIIPHOW MacChl, MaccChl BEILIECTB, Macchl U KO-
ITMYECTBA BELECTBA; MACCOBOM JOJIM XUMUYECKOTO
HIIEMEHTA

1o (hopMyJsie COeTUHEHHUS;

23




[0 YPABHEHUSAM XUMHUYECKUX PEaAKLUN:

CTBa, MacChl BEIllECTBa
110 U3BECTHOMY KOJIMYECTBY, Macce
[pEareHTOB WM MPOAYKTOB PEaKIINH

KOJINYC-

Wrtoro no pazaeny

20

Pasznen 2. BaxHeiiue npeacTaBUTENIN HEOPIraHUYECKUX BELLIECTB
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2.1

Bo3ayx. Kucnopo.
IMousTre 00 okcumax

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucio-
[POJI — 3JIEMEHT U MpocToe BemiecTBO. Haxoxaenue
KHCIIOpOoJia

B TpUpojie, (GU3NIEeCKHe W XMMHYECKHE CBOWMCTBA
(peakuuu ropenus). Oxcuabl. [IpumeHeHue Kuc-
nmopoaa. CriocoObl MOyYeHus: KUCIopoaa B J1abo-
paTopuu U MpoMbIIIeHHOCTH. KpyroBopoT
Kuciopoja B npupojae. O30H — auIoTpONHasi MO-
mudukanus kuciaopoaa. TemmoBoi dhdexT XumMu-
YCCKOW peakluy, TEPMOXUMHYCCKHE YpPaBHCHWS,
PK30-

W DHJIOTCPMUYCCKUE peakiuu. TOIUIMBO: Yroib |
MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUIIEHUE MapHUKO-
BOTO 3 PeKTa, pa3pymeHue 030HOBOTO CIIOS.
XUMUYECKUI IKCIIEPUMEHT:

JlemoHCTpauu:

KauecTBeHHOE OIpeneseHne CONep:KaHus KHUCIO-
po/ia B BO3AyXe

[Tomydyenue, coOupanue, pacro3HaBaHUE

lcronb30BaTh XUMUYECKYIO CHMBOJHMKY JIS CO-
CTaBleHUsI (OPMYNI BELIECTB, MOJEKYJSPHBIX
YPaBHEHUH XHMHUYECKUX pEaKIUil ¢ y4dacTHeM
KHCII0pO/1a.

XapakTepu3oBaTh (OMHCHIBATh) COCTaB BO3AyXa,
(u3nUecKkue 1 XMMHUYECKHE CBOHCTBA KHCIIOPOJA,
CIIOCOOBI €ro MOJyYeHusl, IPUMEHEHUE U 3HAUCHHE
B [IPUPO/IC U )KU3HU YEJIOBEKA.

CpaBHUBaTh pEAKIMH TOPEHHS M MEJICHHOTO
OKHCJICHHUS.

OOBACHATD CYHUIHOCTh JKOJIOTMYECKUX MPOOIeM,
CBS3aHHBIX C 3arpsI3HEHUEM BO3/1yXa.

CnenoBath npaBuiaM Oe30macHOil pabOTHl B Ja-
OopaTtopuM IpHU UCHOJIB30BAHUU XUMHUYECKOW IO-
CyIbl U 00OPYJOBaHMS, a TAaK)Ke MpaBuiIaM oOpa-
[IICHUS C TOPIOYUMU BEIIIECTBAMH.

[[naHupoBaTh M OCYIIECTBIIATH Ha

MPaKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,
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M M3yuyeHue CBOWCTB Kucioponaa. HabOmonenue
B3aUMOJICHCTBUS BELECTB C KUCIOPOJIOM U YCIIO-
BUSI

BO3HUKHOBEHUS M IPEKpAIleHusi ropeHus (moxa-
pa).

UIaGopaTOpHBIN OTIBIT:

O3HaKOMIIEHHE C 00pa3liaMy OKCHJIOB U OIMCAHUE
X CBOICTB.

[TpakTuyeckas padora:

Ne 3. Tlomyuenue u cobupanue

KHCJIOpO/1a, U3yUYEHUE €TO CBOMCTB.

Brruncienus:

MOJIEKYJISIPHOM Macchl KMCIIOpOAAa M 030HA Ha OC-
HOBAHUHU aTOMHOI Macchl XMMHUYECKOI'0 3JIEMEHTAa;
KOJIMYECTBA, MACChI BEILIECTBA

110 YPaBHEHUSAM XUMHUYECKHX PEAKIUN

MPOBOANTH HAONIOACHHUS, JENIaTh BBIBOIBI 1O Pe-
ByJIbTaTaM KCIICPUMEHTA

MpU TIPOBEJACHUH JTa00PaTOPHBIX OMBITOB M TPAK-
TUYECKOU pabOTHI.

BEIMHUCISATH KOTUYECTBO BEIIECTBA, 00BEM rasa mo
dhopmyam.

'Y4acTBOBaTh B COBMECTHOM paboTe B IpyIIIIe.
BbicTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC U YCT-
HbBIE OTBETHI C ONIOPOI

Ha MH(GOpPMAIIMIO U3 YYeOHUKA U CIIPABOYHBIX Ma-
TEpPHAJIOB, TPAMOTHO WCIOIh30BaTh HN3YUCHHBIN
MOHATUIHBIN armapaT Kypca XUMHUU
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2.2

Bonopon. Ilonsitue
KHUCJIOTaX U COJISIX

0|

Bonopoa — »BJ€MEHT W IPOCTOE  BELIECTBO.
Haxoxnenue Bogopoaa

B MpHUpoje, Gu3nuecKkue U XMMHUYECKHUe CBOICTBa,
MPUMEHEHHE, CIOCOObl ToNyueHus. KucinoTel u
COJIN.

Mousipablii 00bEM Ta30B. Pacuérel mo xummuue-
CKMM YpPaBHEHHUSIM.

XUMUYECKU SKCIIEPUMEHT:

JlemoHCTpauu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICT M3y4aeMbIX MOHSATUI U MPH-
MEHSATb 3TU TMOHSATHUS MPHU ONMKUCAHUU CBOWCTB Be-
[IIECTB U UX MPEBPALLCHUI.

XapakTepu30BaTh (OMUCHIBATH) (U3HUECKUE U XU-
MUYECKHE CBOWMCTBA BOJOPOJA, CHOCOOBI €ro mo-
ITy4eHUsl, MIPUMEHEHHE.

Cobupath npudop AJs MOTYyYEHHS BOJIOPO/A.

M crionbp30BaTh XUMHUYECKYIO CUMBOJIUKY
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[pacro3HaBaHUE BOJIOPO/IA.

B3aumozgeiictBue Bogopoaa ¢ okcuaoM meau (11).
UIaGopaTOpHBIN OTIBIT:

BzaumMojieiicTBHE KHUCIIOT C METAJJIAMU.
[IpaxTuueckas padoTa:

Ne 4. TlonyueHnue u cobupaHue BOAOPOIA, H3yUe-
HHE €r0 CBOMCTB.

BrruncneHus:

00bEMa, KOJIMUECTBA BEIISCTBA Ta3a IO €ro M3-
BECTHOMY KOJIMYECTBY BEIIECTBA UK 00BEMY;
00BEMOB T'a30B MO YPABHEHUIO PEAKIIMHU Ha OCHOBE
3aKOHA O0BEMHBIX OTHOIIICHUI Ta30B

sl cocTaBiieHUs: (OpMyJl BEIIECTB, MOJEKYISp-
HBIX YPaBHEHUHM XMMHUYECKUX PEaKIUM C y4acTUEM
BOJIOPO/A.
BbIYHMCIATE MOJISIPHYIO MAcCy BEILLECTB; KOJMYE-
CTBO BEILlECTBa, 00bEM ra3a, Maccy BEIlEeCTBa;
[IpoBOAUTH PACUYETHI MO YPABHEHUSM XUMHYECKHUX
peakiuii: KoaudecTBa, 00bEMa, Macchl BEIIECTBA
110 U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce pea-
EHTOB WJIH MTPOJYKTOB PEAKIUH.

CnenoBath mpaBuiaM 0€30MacHO pabOTHl B Jia-
OopaTtopuu MpHU UCHOIB30BAHUU XUMHUYECKOU TO-
CyIbl U 00OPYIOBaHMS, a TAK)KEe MpaBUIaM o0Opa-
[IIEHHSI C TOPIOYMMH BEIIECTBAMH B OBITY.
[[1anupoBaTh U OCYLIECTBIIATH Ha IPAKTHKE XH-
MUYECKUE IKCTIEPUMEHTHI,

[POBOAUTH HAOIIOACHHUS, JENIaTh BBIBOJBI IO pe-
3yJbTaTaM 3KCIIEPUMEHTA.

'YuacTBOBaTh B COBMECTHOU paboTe

B IpyIIIE

2.3

Bona. PacTBopsl.
ITonsatue
00 OCHOBAHMAX

Du3nyeckre cBOMCTBA BOJAbL. Bojga kak pacTBOpH-
Telb. XUMHUUYECKUE CBOMCTBA BOJIBI.
OcHOBaHUSL.

PackpbIBaTh CMBICT M3Yy4aeMbIX MOHSATHH U TPH-
MCHATDb OTU IOHATUA IIPU ONIMCAHHUUN CBOIICTB Be-
[IIECTB U UX MPEBPAIICHUH.

XapakTepu3oBaTh GU3MUECKHUE U
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PacTtBopbl. Posib pacTBOPOB B MpUpoOAE U B XKU3HU
yenoBeka. KpyroBopot Bojibl

B IIpUpoJie. 3arpsi3HeHne NPUPoAHbIX Boa. OxpaHa
W OYMCTKA MPUPOAHBIX BOJ. HacklleHHbIE U HEHa-
CBILLIEHHBIE PACTBOPBL. PacTBOpUMOCTH BeleCTB

B Bojie. MaccoBasi 7107151 BEIIECTBA B PacTBOPE.
XUMHUYECKUN SKCIIEPUMEHT:

JleMOHCTpauu:

PacTBOpeHHE BELIECTB C Pa3IMYHOM pacTBOPUMO-
CTBIO.

B3anMoneiicTBre BOJbI C MeTalaMH (HaTpUEM U
KAJIBIIEM).

lccnenoBaHue pacTBOPOB KUCIOT M IIesloueil ¢
MOMOUIbI0 HMHJIMKATOPOB. JlabopaTopHbIE OMBITHI
lccnenoBanue OCOOCHHOCTEH pacTBOPEHHs Be-
IIIECTB C PA3JIMYHON PACTBOPUMOCTBIO.

[ IpuroroBneHne pacTBOPOB

C OIPENEIEHHON MacCOBOM JOJIEW pacTBOPEHHOTO
BEIIECTBA.

[TpakTuyeckas pabora

Ne 5. [IpuroroBieHne pacTBOpOB

C OIIPENEIEHHON MacCOBOM J0JIEW pPacTBOPEHHOIO
BEIIECTBA.

XMMHUYECKHUE CBOMCTBA BOJBI, €€ pPOJIb KaK pacTBO-
puTenast B NpUPOAHBIX mpoueccax. CocTaBisTh
YpaBHEHUS XUMHUYECKUX PEaKIUil ¢ y4acTHEM BO-
ITBI.

OOBACHATH CYHIHOCTh JKOJIOTMYECKUX MPOOIeM,
CBSI3aHHBIX C 3arps3HEHUEM MPHUPOTHBIX BOJ, CIIO-
coObl OYHCTKM BOJABI OT MpHUMEceH, Mepbl IO
OXpaHe BOJ

OT 3arpsi3HEHUS.

[lmaHupoBaTh M OCYHIECTBIATh HA TMPAKTHUKE XH-
MUYECKHE

DKCIIEPUMEHTHI, TPOBOANTH HAOIIOICHHS, NIENaTh
BBIBOJIBI 110 pe3y/IbTaTaM

DKCIIEPUMEHTA TPH MPOBEACHUN Ja0OpaTOPHBIX
OTIBITOB U MPAKTUUYECKON PaOOTHI.

CnenoBath mpaBuiaM 0e€30MacHO pabOTHl B Jia-
0opaTOpUM MpPU HMCIIOJIB30BAaHUHM XUMHUYECKOH MO-
CyZbl U1 000PYIOBAHUSA.

[TpoBOIUTH BBIYMCICHHS C IPUMEHEHHEM ITOHSTHS]
MaccoBas J10J1s BEIIeCTBa

B PacTBOpE».

BbicTpanBaTh pa3BEPHYThIE MUCBMEHHBIE U YCT-
HbBIE OTBETHI C ONIOPOI

Ha UH(OpPMAIMIO U3 yUeOHUKA U

CIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
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Beruucienus: MCIIOJIB30BaTh M3YyYEHHBIN ITOHATUHHBIN anmapar
C MCIOJIb30BAaHUEM IOHATUSA «MACCOBasi AOJS Be-Kypca XUMHUHU
111ECTBA B PACTBOPE»
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2.4

(OCHOBHBIE KJIACChI HEOP-
raHUYECKUX COEIUHEHUN

Knaccudukanus HeEOpraHM4eCcKUX COeIUHEHUH.
Oxcunpl. Knaccudukamuss oKCHIOB: coeodpasy-
formre (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpPHBIE) W
HecosieoOpaszyromnue. Homenkinarypa

OKCHUJI0B. DU3NUECKHEe U XUMHUYECKHE CBOWCTBA
okcuaoB. [lonyyenue okcunoB. OcHoBanus. Kiac-
cuduKalysg OCHOBaHWIl: MEIOYM U HEPACTBOPH-
MBbIE€ OCHOBAHHSI.

Homenkinarypa ocHoBaHui. dusnyeckue U XUMH-
YECKHE CBOKMCTBA OCHOBAHUM.

[lonyyeHue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknary-
pa Kuciaor. PuU3nyeckrue U XUMUYECKUE CBOMCTBA
kucnot. Psn aktuBHoctn metamuioB H.H. bekero-
Ba. [lonyueHue kucior.

Conu. Homenkiatypa comneit. ®Ou3nveckue U Xu-
MHUUYECKHEe cBOMCTBa coiel. [Tomyduenue coneil.
['eHeTHuecKas CBSI3b MEXIY KlacCaMH HEOpPTaHH-
HECKUX COEIUHEHHUI.

XUMUUYECKU IKCIIEPUMEHT:

JleMoHCTpauu:

KnaccupunupoBars M3yyaeMble BElIECTBa IO CO-
CTaBy U CBOMCTBaM.

CocrtaBisiTh (HOpMysIbl OKCHIOB, KUCIOT, OCHOBA-
HHUM, COJICH U Ha3bIBaTh UX

110 MEXAYHapOAHON HOMEHKJIAType.

I IporHO3MpOBaTH CBOKCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHMYECKMX CBOWCTB M3Yy4EH-
HBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSTCS.

CocTaBiiATh MOJIEKYJSPHbIE YPAaBHEHMSI PEaKILIMiA,
WJUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA M CIIO-
COOBI MOJTY4EeHHUSI BEILIECTB U3YUYEHHBIX
KJIACCOB/TPYIIN, a TAK)Ke MOATBEP)KAAIOIIUX IeHe-
TUYECKYIO B3aUMOCBS3b MEX1Y HUMH.

[ Ipon3BOIUTH BBIYUCIICHUS

110 YPAaBHEHHSIM XUMHYECKUX PEAKIIUi.
[InanupoBaTh U OCYIIECTBIATH HA IPAKTUKE XU-
MUYECKHE

AKCIIEPUMEHTHI, MTPOBOAUTH HAOJIOJEHUS, J€NaTh
BBIBOJIBI 10 PE3YJIBTATAM

PKCIIEPUMEHTA IPU IIPOBEICHUH

TabopaTOPHBIX OIBITOB U MPAKTUYECKUX
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OOpa3mbl HEOPTAHWYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB.

paboT.
CrenoBaTh mpaBuiiaM 0e30MacHON paboOThl B Jia-

ONBITHI, WIUTFOCTPUPYIONINE XUMHUYECKHUE CBOMCTBAOOpATOPUH

KJIACCOB HEOPTraHWYECKUX BEILECTB.
JlaGopatopubie omnbiThl OmpeneneHue pacTBOPOB
KHCJIOT U ILIEJI0YEH C TOMOILBIO UHANKATOPOB.
V3yueHue B3auMOICUCTBUS KUCIIOT

C METaJlIaMM, peaklNil HeUTpanu3aiuu.
B3anmoneiicTBre pacTBOpa CEPHOM KHUCIOTHI C OK-
cugom meau (II).

[TosryueHne HEpaCTBOPUMBIX OCHOBAHUH.
BbiTecHEeHHE OAHOrO METajlla JPYrUM U3 pacTBOpPa)
COJIH.

[TpakTiueckas pabora

Ne 6. Perienue skcriepMMeHTaIbHBIX 337a4 IO Te-
Me «BakHelme Kiaccbl HEOPraHMYECKUX COEIU-
HEHUI.

Brrancienus:

[0 YpaBHEHUSM XUMHUYECKOM pEaKIUU: KOJIH4e-
CTBa BelIeCTBa, 00bEMA, MAacchl MO H3BECTHOMY)
KOJINYECTBY BellecTBa, 00bEMY, Macce peareHTOB
VT

[IPOJYKTOB PEAKLIUU

MpY MCMHOJIb30BAaHUU XMUMHUYECKOM MOCyAbl U 000-
IPyZl0BaHUSI.

BricTpauBaTh pa3BEPHYTHIE NMUCHMEHHBIE U YCT-
HbIE OTBETHI C ONIOPOM

Ha MHPOpPMAIMIO U3 y4eOHHMKA U CIIPABOYHBIX Ma-
TEPUAJIOB, TPAMOTHO HCIIOJIb30BaTh HW3YYEHHbIN
MOHSITUIHBIN anmapaT Kypca XuMUHU

Mrtoro no pazneny:
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Pasnen 3. Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucremMa xumuueckux 3neMeHToB [l. Y. MenaeneeBa. Ctpoenue
aTOMOB. XHUMHYeCKast CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU
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3.1

[lepuoauueckuii 3aKOoH U
[Iepuonnueckas cucremal
XUMHUYECKHUX AJIEMEHTOB
JI. W. Mengeneesa.
CTpoeHue aToma

[lepBble MOMNBITKM KIacCU(UKALUN XUMHUYECKUX
ni1eMeHTOB. [IoHATHE O Tpynmax CXOJHBIX AJIEMEH-
TOB (ILI€JI0YHbIE U IIET0YHO3EMEIIbHBIE

METaJlJIbl, TaJOTEHbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(OTEepHbIE OKCHIbl U TH[-
poxcuael. Ilepuonnyeckuii 3akoH. [lepuoanueckas
CHUCTEMA XMMHUYECKHUX DIIEMEHTOB

JI.11. Menneneesa. KoporkonepuoaHas ¥ JJIMHHO-
nepuosHas ¢opmbl [lepuoanyeckoit cucTeMsl Xu-
Muueckux snemeHToB [[.M. MenneneeBa. Ilepuo-
bl 1 rpynnbl. U3MYeCcKUid CMBICT

MOPSIKOBOTO HOMEpPA, HOMEPOB IEPUOAA U TpyI-
bl SJIEMEHTA.

Ctpoenue atromoB. COCTaB aTOMHBIX

anep. M3orombl. OsekTpoHbl. CTpoeHHE dJek-
TPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XuMHUe-
CKHX 351eMeHTOB [leproandeckoii cuctemsl

JI.1. MenneneeBa. XapakTepuUCTUKa XUMHUYECKOTO
HIIEMEHTA

o ero mnojoxeHutro B Ilepuoguueckoil cucreme
JI.11. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca

PackppIBaTh CMBICII IEPUOIUYECKOTO 3aKOHA.
OnuckIBaTh CTPOCHHUE TAOTUIIBI

«Ilepuoguyeckas cucrtemMa XMMHYECKHUX JJIEMEH-
roB JI.1. MenaeneeBay.

MonenpoBaTb CTPOEHUE aTOMA, SHEPreTUYECKUX
YPOBHEW M IIOAYPOBHEM IIPYM IOMOILM PHUCYHKOB,
DIIEKTPOHHBIX

KOH(pHUTypanuii ¥  3JEKTPOHHO- TpauuecKux
bopMmyIL.

[TosicHATH (PU3UIECKUI CMBICTT

MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYII-
16l DJIEMEHTA.

XapakTepHu30BaTb XMMUYECKHUE JIEMEHTHI IIEPBIX
TPEX MEPUOJIOB, KU, KaJIbLUU U UX COCTUHEHUS
10 ITOJIOKEHHUIO

B [Iepnoanueckoii cucreme [[.1. Menneneesa.
OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH|
CBOICTB XUMHYECKHUX DJIEMEHTOB (M3MEHEHHE pa-
ITNYCOB aTOMOB, JJIEKTPOOTPHULATEIIBHOCTH, Ba-
IIEHTHOCTH) U UX COEAMHEHUI

B IIpEeAeNiax MaJbIX IEPUOJOB U TJIABHBIX IOJ-
IpyNI ¢ y4ETOM CTPOEHUS UX

ATOMOB;
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ATOMOB XMMHYECKHX 3JIEMEHTOB, METAJUIMYECKHX
M HEMETAJUIMYECKUX CBOMCTB MO TpyHmam U Mepu-
ozaMm.

3nauenue [lepuoanueckoro 3akona u Ilepuoanye-
CKOM CHCTEMBbI XMMHYECKHUX 3JIEMEHTOB IS pa3-
BUTHS HAYKH U

rnpaktuku. .M. MenzaeneeB — y4y€HbId U Ipaxkaa-
HUH.

XUMUYECKU SKCIIEPUMEHT:

JlemoHCTpaumu:

B3anmoneiicTBre THIPOKCHAA LIMHKA C pacTBOpa-
MU KUCJIOT U ILIEJIOYEH.

MoaenupoBaHUE CTPOCHHS MOJIEKYJ IMPH MTOMOILH
[PUCYHKOB, MOJIEJIEH, 3JIEKTPOHHBIX U CTPYKTYp-
HbIX (opmyi. Tabmuua «Ilepuonnueckas cucremal
XUMUYECKUX IJIEMEHTOB

JI.1. MenneneeBay.

UTaGopaTopHbI€ OMBITHI

O3HakoMJieHHE ¢ 0o0Opa3liaMd METalJIOB U HeMe-
TAJIJIOB

'YdacTBOBaTh B COBMECTHOH paloTe B mape WM
rpyme.

BeicTpauBaTh pa3BEPHYTHIE NHCbMEHHBIE U YCT-
HbIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YYeOHUKA U APYTHUX UCTOYHH-
KOB, B TOM 4ucie MHTepHeTa

3.2

XMHu4eckas CBSI3b.
OKHCIIUTEILHO- BOCCTa-
HOBHUTEJBHBIE PEAKLINT

Xumuueckasi cBs3b. KoBaneHTHas (TonsipHas U
HEMoJIsipHasi) CBA3b.

DJIEKTPOOTPULIATENILHOCTh XUMUYECKHX DJIEMEH-
ToB. MonHas cBsa3bs. CTeneHb

okuciieHus. OKHUCIUTEIIbHO- BOCCTAHOBUTCILHEIC
peakuuu. [Ipoueccsl

PackpbIBaTh CMBICI H3y4aE€MbIX TOHSATHA.
Onpenensatb BUJ XUMHYECKOW CBA3U B COEIMHE-
HUH.

MoaenupoBaTh CTPOEHUE MOJIEKYJ MPHU MOMOIUIH
[PUCYHKOB, MOJIEJIEH, JJEKTPOHHBIX U CTPYKTYp-
HBIX (HOPMYIL.
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OKUCIICHUST M BOCCTAHOBJICHUS. OKHUCIUTEIH W
BOCCTAHOBUTEIH.

XUMUYECKUN OSKCIIEPUMEHT: H3YYCHHE OOpa3IoB
BEILIECTB METAUIOB M HEMETAJUIOB, B3aMMOJIEH-
CTBHE

FMAPOKCH/IA [IUHKA C PACTBOPAMM KHUCJIOT M LIENO0-
Yel, MPOBEIACHHUE OIbITOB, WIIIOCTPUPYIOIINX
[pUMEpPbI

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIHil (T0-
peHHe, PeaKIui pa3oKeHUs, COSAUHECHHUS).
XUMHAYECKU SKCIIEPUMEHT:

JlemoHCTpauu:

ONBITEI, WUIIOCTPUPYIOIINE TPUMEPHI  OKHUCIIU-
TeIbHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
[peakuuu

Pa30KEeHUs!, COETMHEHHUS )

Mcronb30BaTh XUMHUYCCKYHO CHUMBOJIMKY IJid CO-
CTaBJIeHUS (OpPMYJT BELIECTB, 3JIEKTPOHHOTO Oa-
ITaHCa peaKLUid.

Ornpenensatb CTENEeHb OKUCICHUSI aTOMOB XMMHUYE-
CKUX D3JIEMEHTOB IO (OpMylaM MU COCTaBIATH
dbopMynibl OMHAPHBIX COEIMHEHUN IO CTENeHH
OKHCJICHHUSA aTOMOB XUMHWYCCKUX 3JIEMCHTOB.
Ornpenenarb OKUCIUTENb U BOCCTaHOBUTEND. Pac-
CTaBJISATH

KOA(h(GUIMEHTHl B CXeMaX MPOCTHIX OKHCIIUTENb-
HO-BOCCTAHOBHUTCJIBbHBIX peaKHI/If/i METOAOM DJICK-
TPOHHOTO OanaHca.

Ha6JHOIIaTI) XUMHNYECCKHUEC OIBITHI 110 IJIaHYy, aHAJIH-
3UPOBATH U J€1aTh BBIBOJIBI.

Hcnoap3zoBate UKT nisg co3manmsa Mopaesei, moJi-
TOTOBKH MPE3CHTALUH, JOKIAI0B 110 TEME.
BeicTpanBarh pa3BEPHYTHIE NHCHBMEHHBIE U YCT-
HBIE OTBETHI C OMOPON Ha MH(OpPMALIUIO U3 yueod-
HUKa U IPYyTUX

MCTOYHHUKOB, B TOM YHCJIC HHTepHeTa

Hrtoro no pazneny

15

PesepBHOE Bpems
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OBIIEE YNCJIO HACOB
[10 I[TIPOTPAMME
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KJIACC

Ne /11

HanmeHnoBanne
pa3/ienoB U TeM Y4eOHOTO
peaMeTa

KonnuectBOo 4a-
COB

ConepxaHue 00y4eHUsI

(OCHOBHBIE BUAbBI ACATCIIBHOCTHU o6yqa10mnxc;1

Paznen

1. BemecTBo 1 XUMUYECKUE PEaKIIMU

1.1

[ToBTOpenne u yrimyoOse-
HU€e 3HAaHUW OCHOBHBIX
pa3zienoB Kypca 8 Kiacca

5

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema
XMMHYECKHX DJIEMEHTOB

JI.1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHO-
MEPHOCTH B HM3MEHEHMH CBOWCTB XHMHYECKHX
PJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJIMsl, Kajlb-
LU U UX COCIUHEHUH B COOTBETCTBUU

C IOJI0KEHHUEM DJIEMEHTOB

B [lepuoanyeckoi cucTeMe M CTPOECHUEM HUX aTo-
MOB.

CTpoeHue BemliecTBa: BUIbl XMMUYECKOH CBS3H.
TUNbl KPUCTAIUTMYECKUX PEMIETOK, 3aBHCHUMOCTD
CBOICTB BEIllECTBA OT THUIA KPUCTAIUIMYECKOU pe-
MIETKH U BUAA XUMHAYECKON CBSI3H.
Knaccudukanus ¥ HOMEHKIATypa HEOpraHude-
CKMX BeIlecTB. XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS

K pa3JIMYHbIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHUM, T€HETHYecKash CBs3b HEOpraHuye-
CKHUX BEIISCTB.

XapakTepru30BaTh XMMUYECKUE JIEMEHTHI MEPBBIX
TpEX MEPHUOJIOB, KA U KaJbLHUs MO UX IOJOXKE-
Huto B [lepuoauyeckoii cucreme JI. . Mennenee-
Ba.

KiaccuduimpoBaTh U Ha3bIlBaTh HEOPTAaHHMYECKHUE
BEILIECTBA N3YYECHHBIX KJIACCOB.

OmnucelBaTh 0OIIHME XHMHUYECKHE CBOMCTBA Be-
[IIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CBOM-
CTBA MpPHUMEPAMU MOJIEKYJIAPHBIX YPAaBHECHHH XH-
MUUYECKUX PEAKIIUH.

Ornpenenarh BUJ XUMUYECKOW CBSI3M W THUIl KpH-
CTaJUTMYECKON PEIIETKHU BEILECTBA.
[IporHo3upoBaTh CBOWCTBA BELIECTB B 3aBUCHMO-
CTU OT UX CTPOCHMUS.

BricTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOU

Ha nH(QOpMaIHIO U3 yueOHUKA U

CIIPABOYHBIX MaTE€pPUAJIOB, TPAMOTHO
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XUMUYECKUN IKCIIEPUMEHT:

JleMoHCTpaIuu:

03HAKOMJIEHHE C MOJEISIMU  KPUCTATIMYECKHX
[pEIETOK

HEOPraHUUYECKUX BEUIECTB — METAJUIOB U HEMETAJI-
moB (rpaduTa U anmasa),

CJIOHBIX BEILECTB (XJIOpUAA HATPHsI)

MCIIOb30BAaTh W3YYCHHBIM ITOHATUMHBIN arapar
Kypca XUMHUH
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1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
YECKUX peaKinil

XHUMU-

Knaccupukanuss XMMHYECKUX pPEAKUMHA 10 pas-
IIMYHBIM IIpU3HAKaM (II0 YHCIY U COCTaBy y4acT-
BYIOIIMX B PEAKLUHU BEIIECTB, MO TEIUIOBOMY 3(-
exry,

110 U3MEHEHUIO CTEIICHEN OKHMCICHUSI XUMUYECKUX
DIIEMEHTOB,

110 00paTUMOCTH, IO YYaCTHIO KaTaau3aTopa). JK-
30- U 3HJOTEPMHUUYECKHE PEAKIUH, TEPMOXUMHUYE-
CKHE ypaBHEHUSI.

[loHsiTHE O CKOPOCTHM XMMHMUYECKOW peakuuu. Ilo-
HATHE 00 0OpaTUMBIX

1 HeOOpaTUMBIX XMMHUYECKHX peakiusx. [loHsTue
0 TOMOTI'€HHBIX M I€TEPOTreHHBIX peakuusax. [ToHs-
THE O KaTajause.

[TonsiTie 0 XUMUYECKOM paBHOBeCHUH. DaAKTOPHI,
BIUSIOLINE HAa CKOPOCTb XMMHUYECKOW PEAKIUH U
M10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS.
OKHMCITUTENbHO-BOCCTAHOBUTEIIbHBIE

PackpbIBaTh CMBICI M3y4YaeMbIX MOHSATHUA W TIPH-
MEHSTh ITH MOHSATHS TPU OMHCAHUU CBOKCTB Be-
IIIECTB M UX MTPEBPAIICHUI.

KnaccudunupoBars XUMAYECKUE PEAKIIUU IO pa3-
ITMYHBIM TPU3HAKaM. Y CTaHABJIMBATh 3aBUCUMOCTH|
CKOPOCTH XUMHYECKOW pEaKklud OT Pa3IuIHbIX]
(hakTOpOB.

[TporHo3upoBaTh BO3MOKHOCTH

NPOTEKAHUS XUMHUYECKUX NPEBPAICHUI B pa3iiny-
HBIX YCIIOBHSX.

OnpenensiTb OKHUCIUTENb U BOCCTAHOBUTENb B
OBP.

CoCTaBIATh MEKTPOHHBIN OaaHC peakluu.
[Tpon3BOINUTH BBEIYHUCICHHS TI0O XUMUYECCKHM YpaB-
HCHUSIM.

'YdacTBOBaTH B COBMECTHOH paboTe B mape WiH
rpymrme.

BricTpanBath pa3BépHYTHIC MMCEMEHHBIC
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peaKImu, JIEeKTPOHHBIN OaaHc
OKHUCITUTEILHO-BOCCTAHOBHUTENIbHON peakiuu. Co-
CTaBJICHHUE ypaBHEHUI OKHCJIUTEIIHLHO-
BOCCTAHOBUTEIBHBIX PEAKIMA C HCIIOIH30BAaHUEM
METO/]1a JIEKTPOHHOTO OalaHca.

XUMHUYECKU SKCIIEPUMEHT:

JleMOHCTpauu:

MccnenoBanue 3aBUCHMOCTH CKOPOCTH XUMHYE-
CKOHM peakIuy OT BO3JACUCTBUS PA3IUIHBIX (aKTO-
POB.

ONBITEI, WUTIOCTPUPYIOIIME TPUMEPHI OKHUCIH-
TEIbHO-BOCCTAHOBHUTEIIBHBIX peakiuii (TOpeHHeE,
[peaKIu

Pa3IOKEHUS, COCTUHCHUS ).

Brraucienus:

KOJMYECTBA BelIecTBa, 00bEMA M MacChl peareH-
TOB WJIU TIPOYKTOB 110

YPaBHEHUSAM XUMUUYECKHUX PEaKIUi

1 YCTHBIE OTBETHI C OIIOPOU

Ha MH(OpMAIMIO U3 Y4eOHHKA U CIIPABOYHBIX Ma-
TepUaioB, I'PaMOTHO MCIOJIb30BaTh H3Y4YECHHBIH
NOHATHIHBIN annapaT Kypca XMMUU
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1.3

DIEKTPOJUTHYECKAs JHC-
COLlMALMSL.

XUMHUECKUE peaKkiu

B pacTBOpax

oo

Teopust HIEKTPOTUTUYECKON TUCCOUALIUN. DIICK-
TPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHHU3M TUCCOLMAIMY BEIIECTB

C Pa3IMYHBIMUA BUIAMH XUMUYECKOU

cBs3u. Crenenp mucconmanuu. CUIbHBIE M Clia-
ObIE 3JIEKTPOIIUTHI.

Peakiiuyu noHHOro ooMeHa. Y ciioBus

PacKkpbIBaTh CMBICI U3y4aeMbIX HMOHSATHH, a TaKkKe
CMBICJI TEOPUU

DIIEKTPOIUTUIECKON NCCOIHAIIHH.

OOBACHATH IPUYUHBI

DIIEKTPONIPOBOJHOCTH  BOJAHBIX PAacTBOPOB  Be-
IECTB, PA3JINYaTh CIa0ble U CHIIBHBIC JIEKTPOIIU-
TBI.

CocTaBisATh ypaBHEHUS AUCCOLUAITUH
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MPOTEKaHUs pPeaKIMii HOHHOTO 0OMEHa, MOJIHbIE U
COKpall€HHbIE HOHHBIC YPAaBHECHMS PEaKLMA.
CBolicTBa KHCJIOT, OCHOBAHHMH M COJIEH B CBETE
MPEICTABICHUA 00 JEKTPOIUTHUECKON TUCCOIIH-
aruu. KauectBeHHble peakuuu Ha HOHBI. [loHsATHE
0 TMAPOJIM3E COJNIEH. XUMHUYECKUM DKCIIEPUMEHT:
JleMoHCTpamuu:

WccnenoBanue 3JIEKTPONPOBOJAHOCTA PACTBOPOB
BEIIIECTB, MPOIECCa TUCCOLUAIUU KUCIOT, IIEN0-
yen

1 coyieil (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATe-
[pUAJIOB).

ONBITHI, WJUTIOCTPUPYIOLIUE MPU3HAKH TMPOTEKa-
HUS peakiuii HOHHOTO oOmeHa (oOpa3oBaHMe
0cajika, BblIEJICHHE ra3a, 00pa30BaHUE BOJIbI).
Pacrno3HaBaHue HEOPraHWYECKUX BEIECTB C IIO-
MOIIIBIO KQUeCTBEHHBIX PEaKIIMii Ha MOHBI.
UTaGopaTOpHBIN OTIBIT:

M3yueHne MpU3HAKOB MPOTEKAHUS PEAKIUU HOH-
HOTO OOMEHa B pacTBOpax

PIIEKTPOJIUTOB (C 0Opa30BaHMEM OCaJKa, BBIJIETIE-
HUEM raza, 00pa3oBaHHEM BOJIbI).

[TpakTrueckas pabora:

KHCJIOT, IIEJI04Yel U COJeH, MOJIHbIE U COKpallEH-
HbIE HMOHHBIC YpPaBHEHHS XHMHYECKHX PpEaKIHi
MOHHOrO OOMEHa, KpaTKHe HOHHBbIE YypaBHEHUS
MPOCTHIX PEAKIUN TUAPOIN3A COJICH.
XapakTepu30BaTh OOIIME XUMHUYECKUE CBOMHCTBA
BEIIECTB pa3IMYHBIX KJIACCOB HA OCHOBE TEOPHH
RIIEKTPOIMTUYECKOHN IUCCOLMAlUU; TOATBEPKIATh
CBOWCTBA NMPHUMEPAMH MOJIEKYJSPHBIX M HOHHBIX
YpaBHEHHM XMMUYECKUX peaKIHil.

Pemrate SKCTIEpIMEHTAIBHBIC 337a9U 110 TEME.
[TnanupoBath u OCYILECTBIIATh HA IPAKTUKE
XUMHYECKHE

HKCHEPUMEHTHI, MPOBOJUTH HAONIOJCHMS, HeaTh
BBIBOJIBI 110 PE3yJIbTaTaM

SKCHEpUMEHTa IpU IPOBEAECHUU JIAOOPATOPHBIX
OTIBITOB M MTPAKTUYECKHUX PabOT.

CrnenoBath npaBuiiaM O6e3o0macHoi paboThl B 1a00-
[paTOpUy TIPU WCTOJIH30BAHUU XUMHYECKOH ITOCY-
ITbI 1 00OPYIOBAHMS.

[TpoBOIUTH BBIYMCICHUS MO XMMHYECKHM ypaBHE-
HUSM.

'Y4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sKCriepuMEHTAIBHBIX 3a7a4 10 Te-
Me.

Beruucienus:

110 YPaBHEHUSAM XUMHUYECKHUX PEAKIIUN

B [ape Wi TPyIIIe.

BricTpanBath pa3BEPHYTHIC TUCHBMEHHBIC M YCTHBIC
OTBETHI C OIIOPOU

Ha WHOOPMAIUIO U3 YIYCOHUKA U JPYTHX
MCTOYHUKOB MHpOpMAIuu, B ToM 4ucie MHaTepHe-
Ta

HMtoro no pasacity

17

Pasgen 2. Hemeramisl ¥ X cOeTUHEHUS
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2.1

Oo1as

XapaKTePUCTUKA XUMHUYe-
CknX dneMeHToB VIIA-
CPYIIIIBL.

["a;moreHs!

OO61as xapakTeprucTuka rajioreHoB. Oco0eHHOCTH
CTPOCHUSI AaTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCJIE-
Hus. CTpoeHue u pU3NYeCcCKue CBOMCTBA MPOCTHIX
BELIECTB — I'aJIOTEHOB.

XUMHYeCKHe CBOICTBa Ha MpHUMeEpe XJiopa (B3au-
MOJIEHCTBUE C METajulaMH, HEMETaJJlaMH, IIeJIO0-
Jamu).

XnopoBogopoa. CoisiHas KUCIOTa, XUMHYECKHE
CBOIICTBa, MoONyueHue, NpuMeHeHue. JlericTBue
XJIOpa ¥ XJOPOBOJOPOJia Ha OPraHU3M YEJIOBEKa.
Baxxueiiye XJIOpUIbl U UX HAXOXKICHHUE B TMPH-
poze.

XUMUYECKUH SKCTIEPUMEHT:

JlemoHCTpauu:

OnBITHI, OTpaXxaromye Gpusnveckue u

XMMHUYECKHE CBOWMCTBA TajOT€HOB U MX COEIMHE-
HUI (BO3MOXHO UCTIOJIb30BaHUE

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B M3MEHEHHUH CBOMCTB HEMETAJJIOB U UX COEIUHE-
HUI B Mpejienax MallbIX MepUOI0B U TNIaBHBIX MOJ-
rpynin  Ilepponnyeckoi CHUCTEMBI XUMHUYECKHX
PIIEMEHTOB C Y4ETOM CTPOCHHSI UX aTOMOB.
XapakTepu3oBarh (U3MYECKHE U XUMUYECKUE
CBOMCTBAa MPOCTBIX BEUIECTB TajlOT€HOB (Ha MpH-
Mepe XJIopa) U

CIIOKHBIX  BEIIECTB (XJIOPOBOAOPOAQ, XJIOPUIQ]
HATPUS), CIIOCOOBI WX IOJIYYCHHUS, IPUMCHCHUE H
3HAUEHUE B MPUPOJIE U KUZHU YETIOBEKa.
Ornpeaenarb XJI0pUI-UOHBI B PACTBOPE.
[1nanupoBaTh U OCYIIECTBISTH HAa MPAKTHKE XU-
MUYECKHE

PKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHHUS,

nenaTh BRIBOJIBI IO pe3yiIbTaTaM
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BHJIEOMATEPHAIIOB).

O3HakoMJIeHHE C o0pa3liaMu XJIOpUAOB (rajore-
HUJIOB).

UIaGopaTOpHBIN OTIBIT:

l3yueHue CBOWMCTB COJIAHOM KuCHOTHL. IIposene-
HUE KAYECTBEHHBIX PEAKLIUI HA XJIOPU-UOHBI.
[TpakTuyeckas pabora

No 2: [lonyueHue COJIIHOW KHCIIOThI, U3yYEHUE €€
CBOMCTB.

Brrancienus:

110 ypaBHEHUSM XUMHUYECKUX PEaKLIUH, €CIIU OJUH
13 PEareHTOB J1aH B U30bITKE

DKCIIEPUMEHTA IpU IPOBEICHUM J1aDOpaTOPHBIX
OTIBITOB U MPAKTUYECKHUX padoT.

CrnenoBath npaBuiaMm 6e30macHoi paboThl B 1a00-
[paTopuu

[P MCIIOJIb30BAaHUH XUMHUYECKOH Mocynsl U 000-
PyIOBaHUS.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOIA

Ha MHPOpMAUIO U3 yueOHUKA U CIIPaBOYHBIX Ma-
TepHalioB, TIPaMOTHO HCIOIb30BaTh H3YUYECHHBIH]
MTOHATHITHBIN

anmnapar Kypca XUMHUH

47




2.2

Oo6mmas

XapaKTepUCTHKA XHUMUYE-
CKHUX 3JIEMEHTOB
VIA-rpynmner. Cepa u eé
COCTMHECHUS

OO0m1as XxapakKTepuUCTUKa 3JIEMEHTOB VIA-Tpyniib.
OcOoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
CTETICHU

OKHCIJICHHUS.

CtpoeHue U (QU3NUECKHE CBOWCTBA MPOCTHIX Be-
IIIECTB — KHUCJIOpOAa U Cepbl. AJIOTPOIHBIE MO-
muUKaIUd  KACIOpoJa M cepbl. XUMHYECKHE
CBOMCTBA CEPHI.

CepoBoiopoji, cTpoeHue, (GU3NUecKue U XUuMude-
CKHE CBOMCTBA.

OKcUJIBI cephbl Kak MPeCTaBUTENN KHUCIOTHBIX OK-
CUJIOB.

CepHas kuciora, pusudeckue u

XMMHUYECKHE CBOWCTBA (00IIME KaK

OOBACHATH 001IME 3aKOHOMEPHOCTU B U3MEHEHHUH
CBOICTB AJIEMEHTOB

VIA-rpynmel ¥ uX COEAMHEHUI C Y4ETOM CTPOECHUS]]
X aTOMOB.

XapakTepu3oBaTh (U3MUECKUE U XHUMUYECKHUE
CBOICTBA IIPOCTOr0O BEILECTBA CEPBI U €€ COEOUHE-
HUll (CepoBOAOPOJa, OKCUIOB CEphl, CEPHOM KHC-
IMOTHI, CyNIb(})ATOB), CIOCOOBI UX MOTYYCHHS, TIPU-
MEHEHHE U 3HaUCHUE

B IIPUPOJIC U KU3HU YesoBeka. OnpenensiTe HaIu-
4re cynb(aT-uoHOB B pacTBOPE.

OOBACHATH CYIIIHOCTh YKOJIOTUYECKUX
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Mpe/ICTaBUTENs Kjlacca KUCIOT M crenuduye-
ckue). XUMHUYECKUE PEeaKlUu, JeKalllue B OCHOBE
MPOMBINIJICHHOTO Ccroco0a TMOJy4YeHHs CepHOH
KHCJIOTBI.

[Ipumenenue. Coyil CEpHOM KUCIIOTHI,
KaueCTBEHHAs pEaKIus Ha CyIb(aT-HOH.
HaxoxieHue cepbl U €€ COCIUHEHU B IIPUPOJE.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpe/bl
COeTMHEHUSIMU

cepbl (KUCTOTHBIC JOXKIH, 3arps3HEHUE BO3AyXa U
BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.
XUMUYECKU SKCIIEPUMEHT:

JlemoHCTpauu:

O3HaKkoMJIeHHE ¢ 00pa3liaMH Cephl U €€ COeIMHE-
HUSMHU (BO3MOXKHO HCIOJIB30BaHUE BUIEOMATEPH-
AJIOB).

Habmoienue mporecca oOyriauBaHUsS caxapa Mo/
IEeCTBUEM

KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
JlabopaTtopHble OMBITHL: M3ydeHHe XUMHUYECKUX
CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHI.
[TpoBeneHNe KaueCTBEHHOM peakluy Ha Ccynbdar-
MOH M HAOJI0ICHHUE TTPU3HAKa e€ IPOTEeKaHUs

po0JieM, CBI3aHHBIX C IEPepadOTKOM coeTMHEeHUH
CEpBIL.

[InanupoBaTh M OCYILECTBIATH HA IPAKTHKE XU-
MUYECKUE

HKCHEPUMEHTBI, MIPOBOJUTH HAONIOJCHMS, HeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM

DKCIIEPUMEHTA.

CrnenoBath npaBuiaMm 6e30macHoi paboTsl B 1a00-
[paTopuu

[IPY MCIOJB30BAaHUU XUMHUYECKOU MOCynbl U 000-
pylOBaHUS.

[Ipon3BOAUTE BBHIYUCICHUS IO XUMUYECKUM YypaB-
HEHUM.

Vcnonb30BaTh MpU BBINOJIHEHUHM YYEOHBIX 3aja-
HUI TEeKCThl y4yeOHMKA, CIIpaBOYHbIE MaTepHabl
(Ilepuonnyeckyro CUCTEMY XHMHUYECKUX 3JIEMEH-
roB /I. 1. MenneneeBa, Tabnuily pacTBOPUMOCTH|
KHCJIOT, OCHOBAaHUM U COJEH B BOJE, JJIEKTPOXU-
MUYECKUH psAJl HAPSHYKEHU METaIoB).
Vcnonb30BaTh NpU BBINOJHEHUM YYeOHBIX 3aja-
HHW ¥ B IIPOLIECCE MCCIIEIOBATEIBCKON JAESITEIBHO-
CTH Hay4YHO-IIOMYJISIPHYIO JIUTEPATYpPy XUMHUUYECKO-
IO COJIepKaHus, CIIPAaBOYHbIE

MaTepuainsl, pecypcel IHTepHeTa
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2.3

Oo6mmas

XapaKTePUCTUKA XUMUYE-
CKHX DJIEMEHTOB
'VA-rpynmsl.

Azot, dochop U HUX CO-
e IMHCHUS

OO0mmas XapaKTEePUCTHKA AJIEMEHTOB V A-TPYIIIIBI.
OcOoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
CTENEHU

OKHCIJICHHUS.

A30T, pacpocTpaHeHHE B IPHUPOJE, (PU3HUYECKHE
M XUMHUYecKHe cBoiicTBa. KpyroBopor a3zora B
[pUPOJIE.

AMMHAK, ero (pu3MuUecKue W XUMHUYECKUE CBOIi-
CTBa, OJyYEHHUE U IPUMEHEHHE.

Conu aMMOHUS, X (PU3MYECKHE U XUMHUYECKUE
CBOICTBa, NpuMeHeHHe. KauecTBeHHas peakuus
HA MOHbI AMMOHHMUSI.

A30THas KHMcJOTa, €€ HojJydyeHue, Gpu3nueckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK IpEeaCTaBUTE-
U151 KJ1acca

KUCIIOT U cnenuduueckue). Mcrnonb3oBaHue HUT-
paToB U coJieil aMMOHHS B KaUeCTBE MUHEPATIbHBIX
ynoopenui. XuUMHUECKOe 3arps3HEHHE OKpyXka-
fOllEll Cpelbl COEIMHEHUSMU a30Ta (KUCIOTHBIE
NTOJKIM, 3arpsA3HEHHE BO3/1yXa, MOYBBI U BOJOE-
MOB).

docdop, amnorponHsie Moaudukanuu docdopa,
(dusznueckue M XuMuyeckue cBoicTBa. Okcupy
docdopa (V) u

(bochopHas kucinoTa, puznyeckue u

OOBACHATH 001IME 3aKOHOMEPHOCTU B U3MEHEHHUH
CBOMCTB 2JIEMEHTOB

VA-rpynmbel 1 UX COEAMHEHUM ¢ y4€TOM CTPOCHUS
X aTOMOB.

XapakTepu3oBaTh (U3MUECKUE U XHUMUYECKHUE
CBOWCTBA MPOCTHIX BELIECTB a30Ta U (ocdopa u ux
COCTMHCHUH (aMMHaKa, CoJied aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa ¢ochopa (V) u doc-
(dopHOIl KuCTOTHI, (hocdaToB), CIOCOOBI UX TMOIY-
YCHWS, TPUMCHEHUE W 3HAUCHUE B MPUPOJIC U
PKU3HU 4enoBeka. Ompenensrth MOHbBI aMMOHHUS H
(docdar- HOHBI B pacTBOpE.

OOBSCHATh CYIIHOCTh JKOJIOTUYECKUX MPoOIIeMm,
CBSI3aHHBIX C HAaXOXKICHHEM COCIWHCHUH a30Ta W
dbocdhopa

B OKpy>karoueit cpene. [InanupoBars v OCyIiecTB-
IATH HA MPAKTUKE XUMHYECKHE

DKCIIEPUMEHTHI, TIPOBOJUTH HAOJIOJICHUS, JeTaTh
BBIBOJIBI 110 pe3yiIbTaTaM

DKCIIEPUMEHTA TPU MPOBEICHUH J1a0OpATOPHBIX|
OTIBITOB U MPAKTUYECKON pabOTHI.

CrnenoBath mpaBuiiaM 0€30MacHOM

[paboThl B 1abopaTopun
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XMMHUECKHE CBOMCTBA, MoiydyeHue. lcrosb3oBa-
Hue (ochaTroB B KaueCTBE MHUHEPAIBHBIX YA00pe-
HUA.

XUMHYECKUI IKCIIEPUMEHT:

JleMOHCTpauu:

O3HakoMJieHHE ¢ (PU3MYECKUMU CBOMCTBAMHU a30-
Ta, pochopa

M X COCTUHEHUI (BO3MOXKHO HCIIOIb30BAaHUE BU-
meomatepuanioB). O3HakomiieHHE C oOpasmamy|
A30THBIX U (PochHOpPHBIX yI0OpEeHUI.

[Tony4yenue, coOupanue, pacro3HaBaHUE U H3y4de-
HUE CBOWCTB aMMHUAaKa.

B3auMoAeiCTBUE KOHIIEHTPUPOBAHHOM a30THOU
KHCIIOTHI C MeZIbI0 (BO3MOXKHO HCIIOJIb30BAHUE BH-
meomMaTepuaoB).

JlaboparopHbie onbIThl: [IpoBeneHne KayecTBEH-
HBIX peakluil Ha MOH aMMOHUS U Qocdar-uoH, Y
M3YYCHHUE TPU3HAKOB WX TpoTekaHus. [IpakTude-
ckasi paboTa

No 3. [lomyuenue amMmmaxa,
CBOMCTB.

Brorancienus:

MO YPaBHEHUSAM XUMHYECKHUX PEaKIIHii

U3y4eHHE €ro

[PY KCIOJIb30BAHUN XUMHUYECKOW TOCYAbl H 000-
[PyAOBaHUS.

[Ipon3BOAUTH BBIYMCIEHUA IO XMMUYECKUM YypaB-
HEHHSIM.

Mcronb30BaTh MPU BHIMOTHCHHH YYEOHBIX 3aj1a-
HUW TEKCThl ydeOHHKa, CIPaBOYHBIC MaTepHUaIbl
(IEepUOUYECKYI0 CUCTEMY XHUMHUUYECKHX 3JIEMEH-
roB J[. 1. MenneneeBa, Tabauily pacTBOPUMOCTH|
KHMCJIOT, OCHOBAHWM U COJIEM B BOJE, DIEKTPOXH-
MUYECKHUH Pl HAIPSHKCHUH METaJIOB)
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2.4

Oo6mmas

XapaKTEepUCTHKA XUMHUYE-
CKHX DJIEMEHTOB
IVA-rpynmsl.

Yriepon u

KPEMHHM, U UX COCIMHE-
HUS

OO0m1as XxapakTepucTuKa 3JeMeHTOB [V A-rpynibl.
OcOoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
CTETICHU

OKHCIJICHHUS.

Yrinepos, aloTporHble MOAU(GUKALNU, Paclpo-
CTpaHEeHHE B IpUPOE, (PU3NIECKHE U XUMUYECKUE
CBOICTBA.

Ancop6must. KpyroBoport yriepoza B mpupo/e.
Okcuppl yriepoaa, ux GU3nYecKue U XUMHUECKUE
CBOMCTBA, JICHCTBHE

Ha )KMBBIE OPTraHU3MBI, MTOJIyY€HHUE U TPUMEHEHHUE.
DKOJIOTHYECKUE TTPOOIIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresza rnobaabHOrO MOTEILIe-
HUS KJIMMaTa, TapHUKOBBIN 2P QEKT.

YronbHas KUCIOTa U e€ Colu, UX (U3NYECKUE U
XUMHYECKHE CBOICTBa, IOJIy4Y€HHE M IpUMEHE-
HUE.

KauecTBeHHast peakius Ha KapOoHaT- MOHBL. c-
M0JIb30BaHNE KapOOHATOB

B OBITYy, MEIUIIMHE, MPOMBIIIJICHHOCTH H Celb-
CKOM XO35ICTBE.

[TepBOHaYaNbHbIE TOHATHUS

00 OpraHMYeCcKNX BEIIECTBaX Kak

0 COETMHEHUSX yriepoja (MeTaH, 3TaH,

OOBACHATH 001IME 3aKOHOMEPHOCTU B U3MEHEHHUH
CBOICTB AJIEMEHTOB

[VA-rpynnsl 1 ©X COEIMHEHUN C YIYETOM CTPOCHUS
X aTOMOB.

XapakTepu3oBaTh (U3MUECKUE U XHUMUYECKHUE
CBOMCTBA MPOCTHIX BEHIECTB YIJIEPOJia U KPEMHHUS]
U UX COCAMHEHHH (OKCHUIOB YIJIepOJa, YroJbHOM
KHCIIOTHI, KApOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCIIOTHI, CHJIMKATOB), CHOCOOBI HX
MOJIYYCHHS, IPUMEHEHHUE U 3HAYCHHUE B MPUPOJIC U
PKU3HU  4enoBeka.  OOBICHATH  MPUYMHHOA
CJIICICTBEHHYIO CBSI3b: CTPOCHHE BellecTBa —
CBOMCTBA

— MPUMEHEHHUE — Ha MPUMEepax COCIUHECHHM yrJe-
pona u kpemuusa. OnpenensaTh KapOOHAT- U CUIIH-
KaT-HOHBI B paCTBOPE.

OOBSCHATH CYIIHOCTh JKOJIIOTUYECKUX MPOoOIIeM,
CBSI3aHHBIX C HAaXOXKJIEHHEM YTJIEKHCIIOro ra3a B
oKpyKatotei cpene. [loaTBepkaate 0COOEHHOCTH]
COCTaBa OPraHUYECKHX BELIECTB NMPUMEpPAMHU MPO-
CTBIX COCIMHEHHWH (MeTaH, HTaH, STUJICH, alleTH-
IeH, STaHOJ, TIHIIEPUH, YKCYCHAsI KUCIIOTa), B3au-
MOCBSI3b

HEOPraHWYECKUX COEIMHEHHUM yriieposia u
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ATUJICH, alleTUJICH, 3TaHOJ, TJIMLIEPHH, YKCYCHas
KHCJIOTA).

[IpupoaHbIE HWCTOYHUKH YTIIEBOJOPOJIOB (Yroiib,
MPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX Tepepa-
00TKHM (OCH3WH), UX POJb B OBITY M IIPOMBIIIUICH-
HOCTH.

[lonsiTrie 0 OMOJIOTMYECKH BAXKHBIX BEUIECTBAX:
PKUpax, OeNKax, YrieBoJax — U UX POJIH B JKU3HH
YeoBEKa.

MatepuanbHOE €AMHCTBO OPTaHMYECKUX U HEOP-
FAaHUYECKUX COCIMHEHHIA.

Kpemuuii, ero ¢pu3nveckue M XUMHUYECKHE CBOM-
CTBa, moiydeHue u mpumeHenue. CoenuHeHUs
KpeMHUs B ipupojie. OOmiue npeacTaBIeHus

00 okxcuze kpemuus (IV) u kpemMHHEBOM KUCIOTE.
CHITUKATBI, UX UCTIOJIB30BaHKUE B OBITY, MEIHMIIMHE,
MPOMBIIIJICHHOCTH.

BaxHelne CTPOUTENBHBIE MAaTEpUAIIbl: KEpaMu-
Ka, CTEKJI0, lIEMEHT, OETOH,

pxene300eToH. [Ipobiembl 6€30MacHOro MCIOb30-
BaHUs CTPOMTEIHHBIX MAaTEPHAIOB B ITOBCEIHEB-
HOW KHA3HU.

XUMHAYECKU SKCIIEPUMEHT:

JleMoHCTpanuu:

Monaenu KpUCTAUTMYECKUX PEMIETOK

OpraHMYECKUX BEIIECTB.
OmnwuceBaTh poiib OEIKOB, KUPOB U YIJIEBOJIOB B
(O YHKIIMOHMPOBAHUM JKUBBIX OPraHHU3MOB, COCTaB
MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB, UX POJIb
B OBITY U IPOMBIIIJICHHOCTH.

[TpoBOIUTH BBHIYMCIIECHUS 110 YPAaBHEHUSIM XUMHYE-
CKUX PEaKIIH.

[1nanupoBaTh U OCYILECTBIATh HA IPAKTHKE XU-
MUYECKHE

SKCIIEPUMEHTHI, MPOBOJUTH HAOJIOJEHUs, AEaTh
BBIBO/IBI [10 PE3yJIbTaTaM

DKCIIEPUMEHTA IpPU IPOBEJCHUM J1abOpaTOPHBIX|
OTIBITOB U MPAKTHYECKUX padoT.

CrnenoBaTh npaBuiiaM 0€30macHOM padboThI B J1a00-
[paTopuu

[IPY MCIOJB30BAaHUU XUMHUYECKOU MOCynbl U 000-
[PyJOBaHUSI.

Vcnonb30BaTh NMpU BBHIMOJIHEHUHM YYEOHBIX 3aja-
HUN TEKCTbl yuyeOHMKA, CIPAaBOYHBbIE MaTepHalbl
(ITeppoanueckyto CUCTEMY XUMHUECKUX 3JIEMEH-
roB /. 1. MenneneeBa, Tabauily pacTBOPUMOCTH|
KHCJIOT, OCHOBAaHUN W COJIEH B BOJE, DJIEKTPOXH-
MHYECKHUU psAJT

HanpsKEHUH METaJJIOB)
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anmasa, rpadura, QpyiepeHa.

O3HaKOMJICHHE C MPOIECCOM aJICOPOIUU PACTBO-
[PEHHBIX BEILIECTB

AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MpPOTH-
BOT'a3a.

O3HaKOMJICHHE C MPOJIYKIIMEH CUIMKATHOW Mpo-
MBILLIEHHOCTH (Buneomarepuainbl:  cuiukarHas
[IPOMBIIIJICHHOCTB ).

Mojienu MOJIEKYJI OpPraHUYeCKUX BEILECTB.
JIaGopaTOpHBIN OTIBIT:

[Tony4yenue, coOupanue, pacro3HaBaHUE U U3y4de-
HUE CBOMCTB YIJIEKHCIIOIO ra3a.

[TpoBeneHNe Ka4eCTBEHHBIX PEaKIIMii Ha KapOoHaT
M CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPO-
rexaHus. [IpakTuyeckue paboThI:

Ne 4. Tlony4eHne yriaeknuciaoro rasza, M3y4eHHe ero
CBOMCTB.

Ne 5. Pemenune skcriepuMeHTaIbHBIX 33]1a4 MO Te-
Me «BakHelne HeMeTaulbl U UX COSMHEHU»
Berancienus:

M0 YPAaBHEHUSIM XUMHYECKUX PEaKIUi

lToro no pasueny
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Pa3nen 3. Merauisl ¥ ©X COSTUHEHUSI
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3.1

OO01e CBOMCTBA METAlI-
I1I0B

OO01mas XxapakTepuCcTUKa XMMHYECKUX 3JIEMEHTOB
— METaJUIOB Ha OCHOBAaHUHU WX MoJjiokeHHus B Ile-
PUOINYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa u crpoeHus: aroMoB. CTpoeHue
MeTaJlJIOB. MeTrayuinueckas CBSI3b M MeTaJlInyue-
cKas

KpUCTAJTTNYECKasl peiéTka.

DIIEKTPOXUMHUYECKUN Psii HAPSYKEHUI METaslIoB.
duznyeckne U XMMHUYECKHE CBOWCTBA METAJLIOB.
O61mme criocoOb!l moy4deHus: MeTaiuioB. [loHsTHE
0 KOPPO3HU METAJJIOB, OCHOBHBIE CIIOCOOBI 3alllu-
ThI X OT KOPPO3HUH.

CrinaBsl (cTanb, 4YyT'yH, AIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY W MPOMBIIIJICHHOCTH.
XUMUYECKUH SKCIIEPUMEHT:

JlemoHCTpauu:

O0pa3ipl METAIOB U CIUIaBOB. V3yueHue pe3yib-
TaTOB KOPPO3UU METAUIOB (BO3MOXKHO MCIIOJIB30-
BaHME BHICOMATEPUAIIOB).

JlaGopaTopHbIE OMBITHI:

O3HaKoMJIEHHE C 00pa3llaMy METaJJIOB U CIUIaBOB,
X (pU3NIECKIMH CBOWCTBAMU.

PackpbIBaThb CMBICII M3y4YaeMbIX MOHSATHH M NpH-
MEHSTb 3TH IMOHATUS IPU ONMCAHUU CBOWCTB Be-
I1ECTB U UX MTPEBPAILECHUI.

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB- METAJJIOB U UX COEJAMHEHHH ¢
Y4ETOM CTPOCHMS UX ATOMOB.

XapaKkTepu30BaTh CTPOCHUE METAILIOB, 001mue pu-
BUYECKHE U XUMHUECKUE CBOIICTBA METAILIOB.
XapakTepHu30BaTh 001IHME CLIOCOOBI MOIY4YEHUS Me-
TaJIJIOB.

OnuchIBaTh CrOCOObI 3aIUThHI METAJIOB OT KOPPO-
BUU.

CnenoBath npaBuiaMm 6e30macHoil paboTsl B 1a00-
paTopuu TpPU UCIOIH30BAaHUM XUMHUYECKOW IOCY-
bl 1 000PYIOBaHMSL.

[Tpon3BOANTH BHIYHUCICHUS

M0 ypaBHEHHUSM XMMUYECKHUX pEaKIHi, ecliu O1H
13 PEareHTOB COJEPIKUT MPUMECH.

'Y4acTBOBaTh B COBMECTHOH paboTe B Tape WM
rpyIime.

Vcrionp30BaTh P BHITIOJTHEHUT

y4eOHBIX 3aJJaHU TEKCThl yUeOHHUKA,
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Briuncienus:
[0 YpPaBHEHUSIM XMMHUYECKUX PEaAKIMd, €CIU OJIH|
13 PEareHTOB COACPKUT IIPUMECH

cripaBouHble Matepuansl ([lepuonnueckyro cucre-
My xumudeckux snementoB JI. M. Menneneena,
Ta0JIUIy PACTBOPHUMOCTH KHCIOT, OCHOBaHHHA W
COJIEH B BOJIE, AJIEKTPOXUMHUYECKUN Pl
HAIPSKEHUN METAIUIOB)
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3.2

Baxueiimue MeTaminpl U
X COEOUHEHMUS

16

[llenouHble METAJIbI: TIOJIOKCHHUE

B lleproanueckoi cucTeMe XMMHUYECKHUX 3JIEMEH-
roB JI.I. MenpaeneeBa, CTpOE€HHE HX aTOMOB,
HaXO0XJIEHUE B IPUPO/IE.

duznueckre ¥ XMMHUYECKHUE CBOMCTBA (HA MpUMeE-
pe Hatpus u Kanus). OKCUABI U TUIPOKCHUIBI
HaTpUs U KaJus.

[[puMeHeHrEe MEeTOYHBIX METAJIJIOB U UX COCIMHE-
HHIA.

[llenouHoO3eMenbHBIC META/UThl MarHuii M Kalb-
nuii: mosioxkenue B llepuoamyeckon cucreme Xu-
MHUYECKHX JICMEHTOB

JI.11. MennaeneeBa, CTpOCHHE UX aTOMOB, HaXOX-
nmenne B mpupojae. DU3HMYECKHE W XUMHUYECKUE
CBOICTBa Maruus u

KaJblMs. Baxxunelme coeluHEHUs Kalblus (OK-
CUJ, TUIPOKCUA, conH). XKECTKOCTh BOABI U CIO-
cOOBbI €€ ycTpaHEeHHUSI.

IATIOMUHHI: TIOJIOKEHUE

B [lepnoanueckoil cucreMe XUMHYECKUX

OOBACHATH 00IIHME 3aKOHOMEPHOCTH B M3MECHCHHH
CBOMCTB 2JICMEHTOB-

METaJUIOB U MX COCIMHECHHH B Tpymlmax ¢ y4éTom
CTPOEHUSI X aTOMOB.

XapakTepu3oBaTh (U3UYECKHE W XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB METANIOB U UX CO-
eAMHEHUN (OKCHAOB, THIAPOKCHIOB, COJICH), CITO-
CcOOBI X TIOTY4YCHHUS, IPUMEHEHHE U 3HAYCHHE

B NIPUPOJIE W KU3HM YeEJIOBEKa. Y CTaHaBJIMBATh
MPUYNHHO- CJICJICTBEHHYIO CBSI3b: CTPOCHHUE BEIIle-
CTBa — CBOWMCTBAa — IPUMEHEHHE — Ha IPHUMEPaXx
M3y4aeMbIX BEILIECTB.

Pacro3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX PEaKITUil
WOHBI METAJIJIOB: MarHus,

KaJIbIIMS, aJIOMHHMS, IMHKA, xkene3a (1) u sxenesa
(11I), menu (1D).

/loka3piBaTh amMQOTEpHBIA XapakTep OKCHUIOB W
TUAPOKCHUJIOB ATIOMUHUS U

[IUHKA.
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binementoB [[.MI. MeHneneeBa, CTpoeHHE aTtoMma,
HaXO0JICHHE B PUPO/IE.

duznueckre 1 XUMUYECKUE CBOMCTBA AJIFOMUHUSL.
AMdoTepHbIE CBOWCTBA OKCHIIAa W THAPOKCH]A
QITFOMUHMUS.

PKene3o: nonoxenue B Ilepuogudeckoil cucreme
XUMHUYECKHX JIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa, HAXOKICHUE]
B npupone. Pru3nyeckue U XMMHUYECKHE CBOMCTBA
prese3a. Okcubl, THAPOKCHIbI U conn xenesa (II)
u >kenesa (I1I), ux cocras, cBOMCTBA U MOTyUEHUE.
XUMHUYECKUH DKCIIEpUMEHT: [leMoHCTpanyu:
Oco0eHHOCTH B3aUMOACUCTBUS OKCHIA KaIbIHS U
HaTpUsl C BOJOM (BO3MOXKHO HCIIOJB30BAHHUE BH-
TeoMaTepHuaon).

OkpalliBaHue MIAMEHH MOHAMU HATpUs, Kallus U
KanmbpIusl (BO3MOXHO HCIOJIh30BaHUE BHIEOMATE-
puanoB) WccnegoBaHue CBOMCTB KECTKOM BOJIBI.
[Iporecc ropeHus xeneza B KUCIOPOJe (BO3MOX-
HO HCIIOJIb30BaHHUE BUIEOMATEPHUATIOB).
JTaGopaTopHbIE OTIBITHI:

[IpoBeieHME KayeCTBEHHBIX PEAKIUNH Ha HOHBI
(Marausi, KaiabIusi, aTFOMUHUS,

[InanupoBaTh W OCYIIECTBISATh HA MPAKTHKE XU-
MUYECKHE

HKCIIEPUMEHTHI, MPOBOJIUTL HAOIIOIEHUS, AeaTh
BBIBOIBI 110 pe3yJIbTaTaM

OKCIIEPUMEHTa MpPH MPOBEACHUH JIaDOPATOPHBIX|
OTIBITOB M MPAKTUYECKUX PadOT.

CrnenoBaTh mpaBuiiaM 06e€30macHOM paboThI B J1ab0-
paropuu

MPU WCIOJB30BAHUU XUMHUYECKOW MOCYAbI U 000-
PYyZOBaHUS.

[Ipon3BOIUTH BBIUMCICHUS 110 XMMHYECKUM YpPaB-
HEHHSIM.

Y4acTBOBaTh B COBMECTHOM paboTe B mape WM
rpyIe.

BricTpanBath pa3BEPHYTHIC MMCEMEHHBIEC U YCTHBIE
OTBETHI C ONIOPOI

Ha MH(OpMaIio U3 ydeOHUKA M CIIPAaBOYHBIX Ma-
TEpUaNoOB, TPAMOTHO WCIIOJL30BaTh HW3YyYCHHBIH
MOHATUMHBIN anmnapar Kypca XuMuu
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nuHka, xenesa (11) u xxenesza (III), meau (II), onu-
CaHuE ITPU3HAKOB UX

MPOTEKAHUS.

VccnenoBanue aM(pOTEPHBIX CBOMCTB TUIPOKCUA
QITIOMUHMS ¥ TUIPOKCHUIA IMHKA.

[TpakTiueckue paboThI:

Ne 6. )KEcTKOCTh BOABI M METO/IBI €€ YCTPAHEHUS.
No 7. PelieHne 3KkCepUMEHTANIBHBIX 3a7a4 M0 Te-
Me «BakHelire MeTauibl U UX COSAUHECHUS».
Brraucnenusi:

M0 YpaBHEHUSAM XUMUYECKUX PEAKIUH, €CIIU OJIMH
M3 PEareHTOB JIaH B U30BITKE WU COJEPXKUT IpPHU-
MECH;

MacCOBOM 101U BbIXOJa MPOAYKTa

[peakuuu

Toro no paszueny

20

Pa3znen 4. Xumus u okpykaronias cpeaa
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4.1  Xumus u 3 BemectBa 1 Marepuaibl B IMOBCEIHEBHOW JKM3HUXApaKTEPU30BATh POJIb XUMHH
OKpyXKarolias cpesia yeioBeKa. be3onacHoe UCIOIb30BaHUE BEIIECTB UB Pa3IM4YHBIX cdepax IesTeIbHOCTH JIOIeH, oc-
XMMHYECKUX peakiuid B ObITy. IlepBas MOMOIIBHOBHBIC BELIECTBAa M MaTEPHUAIIbl, IIPHMCHSEMbIC B
MpPU XUMAYECKUX 0XKOTaX U OTPABJICHHSX. PKM3HHA COBPEMEHHOTO YEJIOBEKa.
XMMHUUECKOE 3arpsi3HEHHUE OKPYKAIOIICH OOBSCHATH YCIOBHS 0€30M1ACHOTO
Cpcabl (HpeIIeHBHaSI A0ImyCcTuMasn MCITOJIB30BaHUA BCIICCTB U XUMHUYCCKUX
KOHLIEHTpaLUsl BELECTB. Pojib XUMUU B pEIICHUUPEAKLIUN B OBITY.
DKOJIOTHYECKUX MPo0ieM. XUMHYCCKUH 3KCHEepH-/AHATM3UPOBATh U KPUTHYCCKU OLICHUBATH HH(OP-
MCHT: I[eMOHCTpaHHHI Malliui0 O BJIMAHUHW MPOMBIINIJICHHOCTH, CCJIBCKOT'O
3ydeHne 00pa3oB MaTepHUAIIOB XO3sCTBA, TPAHCIIOPTA U JIP. HA COCTOSIHUE
(cTeKI10, CIUIaBbI METAJUIOB, TIOJIMMEPHBIC MATEPU-OKPYKAIOIICH CPEIIBL.
QUTBI) 'VMeTh 0Ka3bIBaTh MEPBYIO MOMOIIH
[P XUMHYECKUX 0XKOrax W oTpasieHUsAX. [IpuHu-
MaTh y4acTHe B OOCYXIEHHH MpOOJIEM XHMHYeE-
CKOW M DKOJOTMYECKOW HAaNpaBICHHOCTH, BBICKA-
3BIBATH COOCTBEHHYIO IMO3HMIMIO 1O TpoliemMe u
nmpeajaraTb BO3MOXHBIC ITyTH eé
peteHus
Hroro o pasueny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIO YACOB I10/68

ITPOTPAMME
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